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nomenclature of, 772 
properties of, 772, 798 
role of, 768 
structure of, 775, 798 
factor XII in 
activation of, 785, 797-99 
and contact system, 
797-99 
and factor VII, 793 
nomenclature of, 772 
properties of, 772 
structure of, 775 
factor XIII in 
activation in, 778 
and bleomycin, 523 


and fibronectin, 524 
nomenclature of, 772 
properties of, 772 
as transglutaminase, 520 
fibrin in 
and transglutaminase, 520, 
523, 524 
fibrinogen in 
and fibrin formation, 768, 
777, 781 
properties of, 770 
role of, 768, 770 
structure of, 781, 782 
and heparin 
and antithrombin III, 801 
mechanisms of, 767 
inhibition of 
by antithrombin III, 801 
by heparin, 767, 801 
by a-2 plasmin inhibitor, 
802 


by proteins, 800-802 
initiation of 

in contact system, 797, 798 

factor VII in, 798 

factor XII in, 798 

proteolysis in, 798, 799 
intrinsic pathway of 

and contact system, 798 

factor X in, 795 

rate of, 793 

stages in, 768 
kininogens in 

and contact system, 797 

nomenclature of, 773 

properties of, 773 

structure of, 782, 783 
localization of 

membranes in, 766 

and vitamin K, 766 
model of 

evolution of, 766 

stages in, 767, 768 
phospholipid in 

function of, 767-69 

and platelets, 791 

and proteolysis, 785, 789, 

790 
and thrombin formation, 
787-90 

plasminogen in 

activation of, 799, 800 

nomenclature of, 773 

preactivation peptide of, 


properties of; 773 

and streptokinase, 786, 800 

structure of, 775, 780 
platelets in 

and collagen, 991, 992 

and factor X receptor, 791 
prekallikrein in 

activation of, 797, 798 





nomenclature of, 773 
properties of, 773 
role of, 768, 798 
structure of, 775 
and proteinase inhibitors, 595 
proteinases in 
and accessory factors, 767, 
768, 785 
activation of, 774 
and complement cascade, 
790 
and digestive proteinases, 
774 


and initiation, 75, 76, 798, 
799 
and phospholipid, 767, 768 
and plasminogen, 76, 77 
regulation of, 68, 75, 76 
and serine proteinases, 
766, 774-76, 778-80 
size of, 766, 767 
specificity of, 777 
structures of, 774-81 
table of, 770-73 
types of, 784 
and vitamin K, 76 
see also specific factors 
prothrombin in 
activation of, 767, 774, 
775, 783-91 
and factor V, 783, 784, 
789, 790 
and factor X, 786-89 
properties of, 770 
role of, 768, 770 
structure of, 775, 776, 
778-80 
reviews of, 769 
thromboplastin in 
function of, 770 
properties of, 770 
tissue factor in, 794 
as unidirectional cascade, 820 
vitamin K in, 789 
Bradykinin 
formation of, 782, 797 
and prolyl hydroxylase, 1027, 
1029 


Brevibacterium flavum 
y-glutamyl kinase in, 1009 
Bromelain 
inhibitors of, 600 
8-Bungarotoxin 
as protease inhibitor, 609, 
613 
topology of, 611 
Burkitt’s lymphoma, 212 


Cc 
Ca-dependent regulator protein 


see Calmodulin 
Calcineurin, 508 
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Calcitonin 
and collagen biosynthesis, 
982 


Calcium 


in blood clotting 
and ‘y-carboxyglutamic 
acid, 791 
and factor V, 783 
and factor XIII, 522, 523 
function of, 768, 770, 791, 
792 
and calmodulin 
and ATP activation, 508 
and conformation, 497-99, 
Sil 
and enzyme activation, 
490, 491, 499, 500, 
503 
and microtubule 


and proteolysis, 498 
and collagen synthesis, 982 
in muscle contraction 
and ATPase activation, 
927, 932-34 


myosin binding of, 932-34, 


936 
and myosin kinase, 922, 
929, 930 
regulation of, 922, 925, 


927, 928, 932-34, 936, 


949-51 
and relaxation, 923 
and troponin, 950, 951 
and myosin kinase, 929, 930 


Calmodulin 


and adenylate cyclase 
mechanism of, 547 
requirement for, 546 

assay of, 492 

binding protein for, 509. 510 

in brain, 509, 510 

calcium binding by 
and ATP activation, 508 
and conformation, 497-99, 


cooperativity in, 497 

and enzyme activation, 
490, 491, 499, 500, 
503 

and microtubule 
disassembly, 505 

and myosin kinase, 
503-505 

and proteolysis, 498 

and sequences, 494-96 

and calcium fluxes 

in plasma membrane, 507, 
508 

in sarcoplasmic reticulum, 
509 
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as calcium receptor, 490 
and calsequestrin, 509 
and CDR, 930 
and cell motility 
and mitosis, 505, 506 
and myosin kinase, 
503-505 
and proteolysis, 504 
and tubulin, 505, 506 
and cyclic nucleotide 
phosphodiesterase 
activation of, 491, 500, 501 
in brain, 509 
complex of, 491, 500, 501 
significance of, 503 
distribution of, 493, 494 
enzyme activation by 
adenylate cyclase, 502, 503 
and calcineurin, 508 
and calcium binding, 499, 
500, 503 
cyclic nucleotide 
phosphodiesterase, 
500, 501 
myosin kinase, 503-505, 
507, 922, 923, 927, 
928, 930, 932 
NAD kinase, 507 
phosphorylase kinase, 506, 
507 


and glycogen metabolism, 
832 
and glycogen synthase, 826 
and leiotonin, 935 
localization of, 505 
mechanisms of, 490, 491 
membrane-bound, 509 
in mitosis, 505, 506 
and muscle contraction, 927, 
928, 930, 936 
and myosin kinase 
activation of, 503-505, 
507, 922, 923, 927, 
928, 930, 932 
and muscle contraction, 
927, 928, 930 
and neurotransmitters, 510 
nomenclature of, 491 
and parvalbumin, 493, 495 
phenothiazine binding by, 
492, 493 
properties of, 492, 493 
proteolysis of, 498 
purification of, 491 
sources of, 491, 493, 494 
structure of 
and calcium binding, 494, 
97 


conservation of, 495, 497 
sequence of, 494-96 
trimethyllysine in, 492 
and troponin C, 493, 495, 
927, 936 
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as universal regulator, 491, 
510 
Calsequestrin, 509 
Candida li , 
fatty acid CoA ligase of, 463, 
464 


Carbamyl! phosphate synthetase 
in E. coli, 263 
gene for 
amplification of, 254 
and multienzyme, 254, 256 
mutants of, 258 
mechanism of, 263 
in multi 


pyrophospha 
purification of, 258, 259 

in regulation, 270-72 
Carbon dioxide fixation 

in heterotrophic i 
and isocitrate dehydrogenase, 

14, 15 

Carboxypeptidases 
inhibitors of, 600, 618 
Cardiolipin synthesis, 474 
Carnitine acyltransferase 

activator of, 406, 407 

and acyl-CoA uptake, 399 

and glucagon : insulin ratio, 

406, 407 

and malyonyl-CoA, 408-12 

and octanoate uptake, 400 

in regulation, 403 

soluble, 409 

and _— synthesis, 
Carotenoids 

and singlet oxygen, 704 
Catalase 


compound I from, 347 
and hydroxyl radical 
formation, 700, 702, 703 
Cathepsins 
in collagen degradation, 1071 
inhibitors of, 600 


Chelonianin 
domains of, 594, 609, 610, 
613, 615 


and ATP synthesis, 1080, 
1082, 1087-90 

characteristics of, 1081, 1082 

H*/P ratio in, 126 

and local proton circuit 
hypothesis, 1093-95 

and microchemiosmosis, 
1094, 1095 
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and proton pumps, 112, 125, 
126, 1080, 1081, 
1088-90 

Chemotaxis 

and collagenase, 1072 
Chitin synthase 

activation of, 85 
Chlamydomonas 
rRNA genes in, 731 
Chlorobium 

iron-sulfur protein of, 154 


Chloroperoxidase 
EPR spectrum of, 320 
sulfhydryl groups in, 321 
Chloroplasts 
ATPase of 
activation of, 115, 122 
activities of, 113 
alternating site model of, 
895 
in ATP synthesis, 127, 
128, 130-35 
catalytic site of, 127, 128 
conformational changes in, 
13, 115, 126, 127 
coupling factor of, 113-17. 
119-22, 126, 127 
F, fraction of, 118 
metal specificity of, 115 
nucleotide binding of, 
119-25 
proteolipid of, 118, 119, 
1103 


and proton translocation, 
125, 126 
purification of, 118, 1097 
reconstitution of, 1103 
subunits of, 112, 1097, 
1098 
DNA replication in, 200 
glycerolphosphate 
acyltransferase in, 464 
membranes of 
ATPase of, 112-17 
coupling factor in, 121 
and energy transduction, 
112, 125-27 
proteinase of, 81, 82 
proton translocation in 
and ATP synthesis, 1088, 
1089, 1091 
kinetics of, 1091, 1092 
measurement of, 1082 
thylakoids of 
ATPase activation in, 115 
ATP binding by, 125, 132 
in ATP synthesis, 116-18, 
129, 132 
and coupling factor, 113, 
116, 117 
energization of, 123 


nucleotide binding by, 

121, 123, 129 
lation, 

116, 117 

proteolipid in, 118, 119 

Cholera toxin 
and adenylate cyclase 
and ADP-ribosylation, 


in UNC lesion, 545 
ADP-ribosylation by, 823 
Choline kinase 
in phosphatidylcholine 
synthesis, 462, 470 
Choline phosphate 
cytidyltransferase 
forms of, 470, 471 
localization of, 480 
in phosphatidylcholine 
synthesis, 462, , 470, 471 
Ch 1: _ 
and diacylglycerols, 472 
and ethanolamine 
phosphotransferase, 471, 
472 





and phosphatidylcholine 
synthesis, 462, 471, 472 
Chorion proteins 
genes for, 753, 754 
Chromatin 
proteinase of, 81 
contraction of, 1141 
see also DNA replication; 
Histones; Nucleosomes 


ferredoxin of, 154 
HiPIP of 
conformation of, 153 
ENDOR of, 152 
EPR spectrum of, 143, 
145, 151, 153 
iron-sulfur cluster of, 142, 
150, 151, 157 
NMR spectrum of, 148, 
151 
oxidation states of, 152, 
153, 158 
reduction potential of, 153, 
156 
X-ray structure of, 140, 
150, 156 


and lipid peroxidation, 718 

NADH-oxidase in, 707 

NADPH-oxidase in, 704, 705 

and phagocytosis, 697, 704, 
705 


and tumor cell killing, 711 





Chylomicrons 


apoA of, 679 
apoC of, 670, 671, 675, 676, 
679, 685 
and hepatic ny ~~ 
in lipid transport, 
metabolism of, = en, "on, 678, 
679 
removal of, 671, 678 
structure of, 668, 670 
and triglyceride assimilation, 
671, 675, 676, 679 
Chymotrypsin 
inhibitors of 
in Ascaris, 618 
Bowman-Birk, 618 
and enzyme specificity, 
606, 607 


Circular dichroism 
of cytochrome P450, 330 
of iron-sulfur proteins. 143 
Citrate synthase, 400 
Citric acid cycle 
and CO, fixation, 14, 15 
Clostridium acidiurici 
ferredoxin of 
conformation of, 153, 157, 
158 
EPR spectrum of, 145 
iron-sulfur cluster in, 
145-48, 150 
NMR spectrum of, 146, 
147 
reconstitution of, 159 
reduction potentials of, 
148 
semisynthetic, 158 
formate dehydrogenase of, 95 
xanthine dehydrogenase of, 
106 


Clostridium cylindrosporum 
formate anne of, 95 
formylte 

ssuteiane of, 243 
xanthine dehydrogenase of, 
106 


Clostridium formicoaceticum 
formate dehydrogenase of, 95 
Clostridium histolyticum 
collagenase of 
action of, 1065 
assay of, 1066 
inhibition of, 1070 
purification of, 1072 
Clostridium kluyveri 
selenoprotein of, 108 
Clostridium malenominatum 
glycine reductase of, 99 
Clostridium oroticum 
dihydroorotase of, 265 
Clostridium pasteurianum 
ferredoxin of 
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reduction potential of, 153, 
156, 157 

h of 
EPR spectrum of, 145, 151 
oxidation state of, 152 
Clostridium sporogenes 

glycine reductase of, 99, 100 
Clostridium sticklandii 

formate dehydrogenase of, 94 

glycine reductase of, 99, 100 
Clostridium thermoaceticum 


Clotting factors see Blood 
clotting 
Cocarboxylase 
assay of, 13 
and thiamine deficiency, 
12,13 
as thiamine pyrophosphate, 8 
Colchicine 
and = lhage cytotoxicity, 


and microtubule assembly, 
587 
Colicin E1 DNA 
replication of 
origin of, 428, 443 
RNA priming of, 443 
semidiscontinuous, 443 
Collagenases 
assay of, 1065, 1066 
and associated proteinases, 
1071 
bacterial, 1071, 1072 
and cathepsins, 1071 
and collagen cleavage 
specificity of, 970, 971 
and type, 970, 971 
and collagen structure, 1064, 
1065 
definition of, 1063, 1071 
in disease, 1069 
distribution of, 1064, 1065 
induction of, 71 
in inflammation, 79 
inhibitors of 
antiinflammatory drugs as, 
1070 
and cyclic AMP, 1070 
a,-macroglobulin, 1069 
platelet factor 4 as, 1069 
in serum, 600, 1065, 1069, 
1070 
isolation of, 1066 
localization of, 1072 
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of 


and calcium ion, 982 
in development, 984, 985 
and fibrosis, 987, 988 
and 4-hydroxyproline 
synthesis, 1024-33 
and modification, 980 
and morphogenesis, 985 
and proline synthesis, 
1016, 1023 
prolyl hydroxylase in, 
1027-32 
regulation of, 980-85 
reviews of, 979 
and secretion, 979, 980, 
1031 
and sprouting, 982 
in tumors, 988, 989 
type I trimer, 983, 984 
type IV, 979, 981, 983 
and wound repair, 986 
characterization of 
composition, 966, 967 
and glycosylation, 967, 968 
peptide maps in, 968-70 
physical, 973, 974 
precursors of, 961, 964-66 
and SLS aggregates, 
968-70 
solubility of, 961-63 
diversity of, 958 
evolution of 
and complement, 993 
and gene structure, 993, 
994 


and invertebrates, 992 
and triple helix, 993 

and extensin, 1025 

and fibronectin, 525, 528, 

989, 990 

functions of 
in cell attachment, 989-91 
and chemotaxis, 990 
and fibronectin, 989, 990 
interstitial, 989 
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in platelet aggregation, 
991, 992 
structural, 989 
hydroxyproline in 
and ascorbate, 1030-32 
and basement membranes, 
1041, 1042, 1051 
oiosynthesis of, 1025-33 
and collagen type, 1041 
excretion of, 1048, 1049 
function of, 1033 
release of, 1033, 1034 
and stabilization, 1065 
invertebrate, 992 
mRNA for 
levels of, 977 
and viral transformation, 
988 
and multigene families, 958 
nomenclature of 
chains of, 959, 960 
and composition, 960 
and type V, 959, 960 
and procollagens 
cross-linking of, 975, 976 
extensions of, 964, 974 
isolation of, 961, 963 
processing of, 964, 974-76 
type IV, 963, 979 
proteolysis of, 968, 971, 972, 
1033, 1034, 1067, 1068 
see also Collagenases 
reviews of, 958 
secretion of, 1031 
solubility of, 961, 962 
structure of, 1064, 1065 
thrombin effect, 526 
tissue districution of 
methods of study, 976, 977 
and selectivity, 977 
table of, 978 
type I 
and cold-insoluble 
globulin, 991 
and collagenase action, 
970, 971, 1067 
composition of, 960, 967 
in developement, 985 
in fibrosis, 987 
nomenclature, 959, 960 
precursor of, 961, 964, 974 
secretion of, 979 
solubility of, 961, 962 
trimer of, 983, 984, 1065 
in tumors, 988 
peptides of, 968, 969 
type II 
and collagenase, 971, 1067 
composition of, 960, 967 
in development, 985 
nomenclature of, 959 
peptides of, 968, 969 
precursor of, 961, 974 
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secretion of, 979 
solubility of, 961, 962 


type IIT 
biosynthesis of, 981, 983, 
985 


and collagenase, 971, 1067, 
1068 


composition of, 960, 967 

in development, 985 

in fibrosis, 987 

nomenclature of, 959, 960 

peptides of, 968, 969 

precursor of, 961, 974, 975 

Proteolysis of, 1067, 1068 

solubility of, 961, 962 

in tumor cells, 988 

in wound repair, 986, 987 

type IV 

antigenicity of, 972 

in basement membranes, 
1065 

biosynthesis of, 979, 981, 
98 


and cell attachment, 991 
and collagenase, 971 
composition of, 960, 967 
cross-linking of, 975, 976 
fragments of, 965, 966 
3-hydroxyproline in, 967, 
1051 
location of, 977, 978 
nomenclature of, 959, 960 
peptides of, 968, 969 
precursor of, 961, 963-65, 
975, 979 
secretion of, 979 
SLS-crystallites of, 969 
solubility of, 961, 962 
structure of, 962, 963 
in tumor cells, 988 
type V 
in basement membrane, 
977-19 
and cell movement, 991 
chains of, 965 
composition of, 960, 967 
in fibrosis, 987 
isolation of, 963, 964 
nomenclature of, 959, 960 
peptides of, 969 
SLS-crystallites of, 969 
solubility of, 961, 962 
type VI, 959 
types of 
AB, 959, 960 
and collagenase, 970, 971, 
1065 


and hydroxyproline, 967 

and nomenclature, 959, 
960 

and peptide maps, 968, 
969 


physical studies of, 973 


and procollagens, 961-66 
and proteolysis, 971, 972 
and SLS aggregates, 
968-70 
solubility of, 961, 962 
synthesis of, 979-85 
and tissue distribution, 
976-79, 1065 
Colostrum trypsin inhibitor, 
612 
Complement fixation 
Clq in, 1024 
and proteolysis 
activation of, 68 
and protein-protein 
interaction, 73 
regulation of, 68, 77, 78 
proteinase inhibitors in, 596 
as unidirectional cascade, 820 
Conalbumin, 359 
Concanavalin A 
and superoxide production, 
698 


and tumor cell killing, 711 
Condensing enzyme 
mechanism of, 17 
Creatine 
in muscle 
assay of, 4 
and contraction, 6 
and phosphagen, 5 
release of, 4, 5 
Creatine kinase 
and metal-nucleotide 
complexes, 910 
thermodynamics of, 897 
Cyclic AMP 
and calmodulin 
and hydrolysis, 500, 501 
and levels of, 503 
and catabolite repression, 70 
and collagenase, 1070, 1071 
and collagen synthesis, 982 
discovery of, 32 
and glycogen synthase, 826, 
826, 830, 831 
and muscle contraction 
diagram of, 928 
and myosin kinase, 931, 
932 
and troponin, 937 
phosphorothioate of, 903, 
904 


and phosphorylase a, 826, 
827, 830, 831 
and protein kinases 
and glycogen synthase, 
826, 827, 831 
and HMG CoA reductase, 
834, 835 
and phosphoprotein 
phosphatase, 830 





phosphodiesterase 
and calmodulin 
activation of, 491, 500, 501 
in brain, 509, 510 
complex of, 491, 500, 501 
significance of, 503 
and glycogen synthase, 826 
mechanism of, 891 
nomenclature of, 826 
proteolysis of, 501 
stereochemistry of, 904 
subunits of, 501 
Cystathionase 
proteolysis of, 66 
halasin 


and macrophage cytotoxicity, 
714 


crystallography of, 285 
and cytochrome P-450, 
334 


electron acceptors from, 
283 
electron donors for, 283, 


from erythrocytes, 287 
isolation of, 285 
membrane binding of, 284, 
286, 287 
and NADH-cytochrome 
b-; reductase, 286 
proteolysis of, 284-87 
and quinones, 283 
sequence of, 282, 285, 286 
and stearyl-CoA 
desaturase, 284, 286 
5-556, 288-90 
6-562, 288 
and complex III 
aggregation of, 298 
dissociation of, 300 
electron carriers in, 302, 
303 
function of, 302 
inhibitors of, 303 
isolation of, 297-99 
and proton transfer, 
303-306 
redox potentials in, 301, 
303, 304 
subunits of, 298-300 
topology of, 301 
definition of, 281, 282 
diversity of, 282 
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in E. coli 
5-556, 288-290 
5-562, 288 


evolution of, 282 
and formate dehydrogenase, 
95, 96 
in membranes 
b-5, 282-84, 286-88 
complex III, 300-303 
in E. coli, 288-90 
mitochondrial, 293-304 
and proton gradients, 284 
topology of, 282, 283, 287, 
300, 301 
in Vibrio succinogenes, 292 
of mitochondria 
biogenesis of, 284, 307 
in complex II, 293, 309, 
310 
in complex III, 292, 293, 
297-309 
composition of, 295 
conformation of, 296, 297 
dimer of, 295, 296 
in electron transport, 302 
and fumarate reductase, 
290, 291 
function of, 302, 303 
gene for, 296, 307, 308 
in situ, 304-307 
proteolysis of, 295 
and proton transport, 
304-307 
purification of, 293-97 
in succinate-ubiquinone 
reductase, 293, 309, 
310 
in ubiquinol-cytochrome c 
reductase, 292, 293, 
297-309 
in phagocytosis, 708, 709 
topology of 
bs, 282, 283, 287 
and ubiquinone-nitrate 
reductase, 289, 290 
in Vibrio succinogenes 
and formate 
dehydrogenase, 291, 
292 


Cytochrome c 

and complex III, 301, 302 
Cytochrome c oxidase 

precursor of, 81 
Cytochrome P-450 

active site of 

and charge transfer, 321, 
322 


iron protoporphyrin IX in, 
318 


and mechanism, 317 
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model of, 318, 321, 322 
and i 
319, 320 

and sulfur ligation, 318-23 
CD spectrum of, 330 
distribution of, 316 
EPR spectra of, 320, 323, 

324 

EXAFS of, 322, 323 


in 
and charge transfer 
complex, 321, 322 
to imidazole, 323, 324 
models of, 321, 322 
and spectra, 318-23 
by thiolate, 318-23 
to water, 323, 324 
heme-heme association in, 
321 
hydroxylation by 
and activated oxygen, 317, 
325, 339, 342, 343 
and cytochrome ,, 334 
and first electron transfer, 
329-31, 333 
and high-spin iron, 326-29 
and intermediate carriers, 
316 
lipid role, 326 
mechanism of, 316, 317, 
325-52 
oxenoid pathway in, 335, 
336, 338, 341 
and oxygen binding, 
331-33, 342 
and oxygen insertion, 
338-41 
and oxygen splitting, 
334-38 
and peroxidase mechanism, 
344-47 
and peroxide lysis, 335, 
336 
peroxide supported, 
344-52 
product dissociation in, 
341-43 
quasi-Fenton pathway in, 
335-38, 341 
rate-limiting steps in, 
341-44 
reaction of, 316 
in reconstituted system, 
325, 330 
and second electron 
transfer, 333, 334, 
342, 343 
stereospecificity of, 337 
and substrate binding, 
326-29, 342 
and superoxide production, 
332, 333 
thiolate in, 340 
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MCD spectra of, 319 
mechanism of 


activated oxygen in, 339 
and compound I, 344-46 
and compound II, 348-50 
and first-electron transfer, 
329-31, 333 
high-spin iron in, 326-29 
h absraction in, 
339, 341, 342 
isotope effects in, 339 
oxenoid pathway in, 335 
336, 338, 341, 352 
oxygen binding in, 331-33, 
342 


and oxygen insertion, 
338-41 

and oxygen splitting, 
334-38 

oxylide ion in, 336 

and peroxidase mechanism, 
344-47 

and peroxidase-supported 
reactions, 344-52 


and peroxide lysis, 335, 
336 


and product dissociation, 
341-43 

quasi-Fenton pathway in, 
335-38, 341, 348-50, 
352 

and rate-limiting steps, 
341-44 


and second electron 
transfer, 333, 334, 
342, 343 

and substrate binding, 
326-29, 342 

thiolate in, 340 


microsomal 
and cytochrome reductase, 
329, 330 
electron transfer chain of, 
329 
EPR spectra of, 320 
forms of, 319 
high spin form of, 327-29 
mechanism of, 325 
substrate binding to, 326 
turnover rate of, 343 
nomenclature of, 315, 316 
oxidase activity of, 333 
and peroxide-supported 
hydroxylation 
and compound I, 344-47 
compound II in, 348-50 
mechanism of, 344-52 
and peroxidase mechanism, 
344-47 


thiolate in, 348-51 
spectra of, 318-23, 330, 346 
Cytochrome P-450 reductase 
two flavins of, 329-31 
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Deoxyribonuclease 
inhibitor of, 595 
Desulfovibrio gigas 
ferredoxin of, 153-55 
Diabetes 
ketogenesis in 
and alcoholic ketoacidosis, 
398 
and carnitine 
acyltransferase, 406 
and £-oxidation, 401, 403 
and semistarvation, 398 
proteolysis in, 84 
Diacylglycerol acyltransferase 
in differentiation, 478 
epinephrine effect, 470 
in glycerolipid synthesis, 462, 
469, 470 
localization of, 469, 479 
Diacylglycerol kinase 
in glycerolipid synthesis, 462, 
Dictyostelium discoideum 
actin genes in, 751, 752 
rRNA genes in 
number of, 731 
palindromic, 729, 741 
5S, 741, 745 
transcription of, 738 
Digitonin 


and active oxygen formation, 
698 


Dihydrofolate reductase 
as drug target, 230 
and methotrexate resistance, 
212 
sequences of, 230, 231 
structure of 
and cofactor mechanism, 
228, 231, 232 
and stereospecificity, 231 
X-ray diffraction of, 231 
Dihydroorotase 
gene for 
amplification of, 254 
and multienzyme, 254, 256 
mutants of, 258 
in multienzyme 
activity of, 263-65 
and channeling, 255 
gene for, 254, 256 
location of, 257 
purification of, 258, 259 
Dihydroorotate dehydrogenase 
activity of, 264, 266 
defective, 260 
in Drosophila, 258 
gene for, 254, 256 
localization of, 254, 256, 257, 
266 
mutants in, 254, 260 


Dihydroxyacetone phosphate 
acyltransferase 
in glycerolipid biosynthesis, 
462, 466, 467 
and glycerol-P 
acyltransferase, 466, 467 
3,4-Dihydroxyproline, 1044 
Dio-9, 128 
Dipalmitoy] lecithin, 463 
Diphtheria toxin 
in ADP-ribosylation, 823 
Diuron, 309 
DNA gyrase 
in eukaryotes, 639 
novobiocin effect, 639 
DNA ligase 
in DNA replication 
in eukaryotes, 629-32, 647, 
648 


and Okazaki fragments, 
424, 434 435, 451 
647, 648 
DNA polymerases 
in eukaryotes 
a, 629, 630, 634-37, 640 
B, 634-36, 640 
Y, 630, 634-36 
and aphidicolin, 635, 636 
and butylanilinouracil, 636 
characterization of, 634 
and gap-filling, 647 
heterogeneity of, 637 
inhibitors of, 635 
proteolysis of, 637 
exonuclease activity of, 430, 
434, 435 
function of, 434, 435, 451 
of Herpes virus, 636 
and initiation, 424 
mechanism of, 892, 900 
and metal-nucleotide 
complexes, 908 
and Okazaki fragments, 424 
proteolysis of, 637 
of vaccinia virus, 636 
in yeast, 864 
DNA repair 
and proteolysis, 72 
and pseudo-Okazaki 
fragments, 424, 447 
and SOS functions, 72 
DNA replication 
in adenovirus, 210 
in Bacillus subtilis, 425, 444, 
640 
chain initiation in 
in bacteriophage T4, 425, 
433, 450 
in bacteriophage T7, 425, 
427, 431, 432, 450 
and dnaB protein, 438 
and dnaG protein, 425, 
435-38, 441 





sites of, 431, 432, 437, 438 
and chromatin assembly 
electron microscopy of, 
650, 653 
and histone distribution, 
630, 650-54 
histones in, 655 
and nucleosome assembly, 
652-57 
and nucleosome location, 
655, 656 
and nucleosome 
maturation, 654, 
655 
at replication fork, 652-54 
of complementary strands 
in bacteriophage G4, 437, 
438 
in bacteriophage A, 440 
in bacteriophage ®X-174, 
437, 440, 441 
and dnaG protein, 437 
DNA binding proteins in 
DNA-unwinding enzymes, 
637, 639 
helix-destabilizing, 637-39 
DNA gyrase in, 639 
in eukaryotes 
and aphidicolin, 635, 636, 
647 
and chromatin maturation, 
654 
DNA gyrase in, 639 
DNA ligase in, 629, 631, 
632, 647, 648 
DNA polymerase a in, 
629, 630, 634-36 
DNA polymerase 8 in, 
634, 635 
DNA. polymerase ¥ in, 
630, 634, 635 
and DNase digestion, 654 
DNA-unwinding proteins 
in, 639 
helix-destabilizing proteins 
in, 637, 638 
and histone segregation, 
630, 632, 650-54 
and histone synthesis, 650 
initiation of, 628-30, 
632-34, 643-46, 656, 
657 
nascent DNA fragments 
in, 629, 630, 640-48 
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and nucleosome 
replication, 628, 631, 
633, 634, 650-54 

Okazaki fragments in, 629, 
630, 640-48, 656, 657 

primer excision in, 629, 
630, 645, 646, 648 

and replication fork 
structure, 654-57 

and replicon completion, 


RNA primers of, 629, 630, 
643-46 


semidiscontinuous, 640-42 
T-antigen in, 632, 633 
termination of, 649 
in filamentous bacteriophage, 
441, 442 
and helix-destabilizing 


proteins 
in adenovirus, 638 
isolation of, 637 
and nuclease sensitivity, 
636, 638 
in prokaryotes, 637, 638 
and histone 
ADP-ribosylation, 824 
initiation of 
and nucleosome 
arrangement, 633, 
656, 657 
RNA primer in, 629, 630, 
643-46 


sequences in, 628, 632 
sites of, 643 
T-antigen in, 632, 633 
in mitochondria, 442 
nascent DNA fragments in 
in Bacillus subtilis, 444 
in bacteriophage P2, 439, 
440 


in bacteriophage T4, 425, 
433, 434 

in bacteriophage T7, 425, 
427-32 

chain length, 423, 439, 
440, 444, 445 

discovery of, 423 

and dnaB protein, 438 

and dnaG protein, 425, 
435-38, 441 

and DNA ligase, 424, 434, 
435, 647, 648 

and DNA polymerase 1, 
424, 434 435 

in E. coli, 434-39 

in eukaryotes, 444, 445 

and gap-filling, 646, 647 

initiation of, 424-52 

and pseudo-Okazaki 
fragments, 446, 447 

and repair synthesis, 640 

RNA-free, 445-48 


RNA primer for, 424-44, 


634, 655, 656 

and Okazaki fragments, 
656, 657 

at replication fork, 631, 
632, 652-57 

requirements of, 628 


chain length, 423, 439, 440 

discovery of, 423 

and dnaG protein, 425, 
435-38, 441 

and DNA ligase, 424, 434, 
435, 450, 451 

and DNA polymerase 1, 
424, 435 

and DNA repair, 447 

in E. coli, 434-49 

initiation of, 424, 425 

RNA primer for, 424-30 

and semidiscontinuous 
replication, 432 

in yeast, 862 


in papovaviruses 


circularization in, 208 

coordination of, 200 

and excision, 208, 209 

and genome integration, 
204, 205, 208, 219 

and late gene transcription, 
199 


in nonpermissive cells, 199, 
205 
and T-antigen, 206 


primer excision in 


and DNA ligase, 648 
and DNA synthesis, 645, 
646 


mechanism of, 629, 630 
RNase H in, 645 


and 


fragments, 446, 447 


and recombination 


illegitimate, 203, 206, 207, 
222 
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ssDNA in, 210 
replicon completion in, 648, 
649 


and retroviruses 
and integration, 214, 215, 
218 
mechanism of, 214, 215 
and provirus, 215, 216 
and terminal redundancy, 
215 
RNA primer in 
in bacteriophage P2, 439 
in bacteriophage T4, 433, 
434 
in bacteriophage T7, 431, 
432 
and colicin El, 443, 444 
and density shift, 426 
detection of, 425-30 
and dnaG protein, 425, 
435-38, 441 
in E. coli, 425, 427, 434, 
435, 450, 451 
in eukaryotes, 445, 629, 
630, 643-46 
examples of, 424, 425 
acision of, 446, 645, 646 
in filamentous 
bacteriophage, 441, 
442 
identification of, 644-46 
and initiation sites, 643 
length of, 437 
liberation of, 429 
and phosphate transfer, 
426, 427 
and polynucleotide kinase 
assay, 428, 429 
and primase, 645 
removal of, 435, 446 
and RNA polymerase I, 
645 
scheme of, 449 
sealing of, 430 
size of, 630, 644 
spleen exonuclease assay 
of, 427, 428 
by rolling circle 
in bacteriophage G4, °42 
in bacteriophage ®X-174, 
440 


scheme of, 449 

stages of, 422 

steps in, 423 

in yeast 
bidirectional, 862 
and cell cycle, 862, 863 
control of 862-64 
of 2um DNA, 870, 871 
initiation of, 860-63, 871 
origin of, 856, 860-62 
and rDNA genes, 867 
and segregation, 864 
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Drosophila 
actin gene in, 752 
bobbed locus in 
and compensation, 744 
and magnification, 744, 
745 
phenotype of, 744 
and rRNA genes, 743-45 
chorion genes in, 754 
copia in, 755 
dihydroorotate 
dehydrogenase of, 258, 
266 


DNA replication in, 642 
heat shock genes in, 754, 755 
morphogenesis in, 1015 
proline biosynthesis in, 1015 
pyrimidine biosynthesis in 
genes for, 257, 258 
and multienzymes, 254, 
258 
in rudimentary mutant, 
257, 258 
rRNA genes in 
and bobbed locus, 743-45 
clusters of, 743, 747 
interrupted, 740 
location of, 736 
map of, 739 
and NO, 743, 744 
numbers of, 730, 732, 733, 
741, 744 
and polytenization, 742 
5S, 745, 747, 748 
spacers in, 750 
transcription of, 735, 738 
tRNA genes of, 749 
Dupuytren’s disease 
type III collagen in, 987 


E 


E. coli 
see Escherichia coli 
Elastase 
in inflammation, 79, 80 
inhibitors of 
in Ascaris, 618 
and enzyme specificity, 
606, 607 
Elastin 


hydroxyproline in, 1024 
Electron microscopy 
of chromatin fibers, 1144, 
1145 

of DNA, 26 

of DNA replication 
discontinuous, 424 
and nucleosome formation, 

650, 653 

ferritin in, 374, 376 

of fibrinogen, 782 

of gene spacers, 750 


of microtubules, 568 
and nucleosome melting, 
1132 
of phosphorylase a, 43, 44 
of rRNA genes, 740, 750 
of yeast DNA, 859, 860, 870, 
871 
Electron paramagnetic 
resonance 
of iron-sulfur proteins 
and cluster type, 149 
and oxidation state, 
143-45, 151 
and peptide environment, 
143 
Endocytosis 
and transglutaminases, 526 
Endoplasmic reticulum 
proteinase of, 82 
Enolase 
in yeast 
cloned gene of, 853 
gene copies of, 868, 869 
Enzyme cascades 
monocyclic 
and ADP-ribosylation, 
823, 824 
and protein kinases, 
821-25 
and protein phosphatases, 
824, 825 
pyruvate dehydrogenase, 
821-23 
multicyclic 
and glutamine synthetase, 
836-39 
and glycogen synthase, 
825-32 


and HMG-CoA reductase, 
833-36 
and phosphorylase, 825-32 
phosphorylase kinase in, 
825-27, 831-33 
as rate amplifiers, 814, 817, 
819, 820 
sensitivity of 
and allosteric effectors, 818 
and glycogen metab<tism, 
830 


and Hill coefficients, 819 
in signal amplification 
and allosteric effectors, 818 
definition of, 817 
and glutamine synthetase, 
838 


theory of 

allosteric effectors in, 
816-19 

and amplification, 814, 
817, 818, 821, 838 

and ATP flux, 820, 821 

converter enzymes in, 816, 
819 





in cooperative response, 
814 


coupling of, 817 
and glycogen metabolism, 
832 


as integration system, 817 
and maximal response, 
817, 818 
and response time, 814, 
817, 819, 820 
and sensitivity, 817-19, 
830 
steady state in, 817 
and topography, 820 
Enzyme Club, 27, 28 
Epidermal growth factor 
internalization of, 526 
Epinephrine 
and adrenochrome formation, 
699 
assay of, 4 
and diacylglycerol 
acyltransferase, 470 
and lipoprotein lipase, 681 
in muscle contraction, 923, 
928 
and troponin 
phosphorylation, 938 
Epstein-Barr virus 
and cancer, 212 
episomal, 213 
and genome integration, 212, 
213 


Erythrocytes 
cytochrome b, of, 287 
glutathione peroxidase of 
purification of, 104 
role of, 103 
selenocysteine in, 104 
X-ray studies of, 105 
membranes of 
ionophore effect on, 525 
and transferrin binding, 
361 
and transglutaminase, 525 
orotate 
of, 262 
orotidylate decarboxylase of, 
262 
proteinase of, 82, 83 
Escherichia coli 
alkaline phosphatase of 
phosphoenzyme of, 879, 
880 


stereochemistry of, 880, 
885 

ATPase of 
genetics of, 1105-1107 
proteolipids of, 1103 
purification of, 1097 
role of, 1105 
subunits of, 1097, 1098 
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attenuation in 
of his operon, 190 
of ilv genes, 191 


of trp operon, 172-90 
bifunctional protein in, 242 
carbamyl phosphate 

synthetase of, 263 
cytochrome 6 of 

5-556, 288-90 

6-562, 288 

and nitrate reductase, 

288-90 
nomenclature of, 287 
dihydrofolate reductase of, 
231 
dnaG protein of 
and DNA replication, 425, 
435-38, 450 
recognition site for, 437 
DNA ligase of, 430, 434, 
435, 450, 451 
DNA replication in 
dnaG protein in, 425, 
435-38, 450 
DNA ligase in, 434, 435, 
451 
DNA polymerase 1 in, 
435, 451 
elongation in, 438, 439, 


and helix-destablizing 
protein, 638 

in vitro, 436-39 

nascent DNA fragments 
in, 640 

primase in, 425, 434-36, 
450 

requirements for, 436, 450, 
451 


RNA primer of, 425, 427, 
434, 435, 450, 451 
enterotoxin of, 823 
formate dehydrogenase of 
and cytochrome b, 95, 96 
discovery of, 94 
electron acceptors for, 97, 
98 
and nitrate reductase, 95, 
96 
selenium in, 94, 95, 99 
subunits of, 95, 96 
hydroxy ketoglutarate 
aldolase of, 1036 
lac operon of, 1135 
maltodextrin phosphorylase 
of, 42 
nitrate reductase of, 95, 96 
proline biosynthesis in 
genetic loci in, 1008, 1009 
glutamate pathway of, 
1008 
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y-glutamy! kinase in, 
1009, 1010, 1014 
y-glutamyl P reductase in, 
1011, 1012 
pyrroline carboxylase 
reductase in, 1013 
regulation of, 1014 
proline dehydrogenase of, 
1019, 1021 
promoters in, 166-69 
proteolysis in 
ATP-dependent, 69 
and catabolite repression, 
70 
and guanosine 
tetraphosphate, 74 
membrane, 83 
and phage infection, 69 
and processing, 78, 79 
and recA product, 65, 72 
proton translocation in 


pyrtroline carboxylate 
dehydrogenase of, 1020 
recA product of 
as proteinase, 65 
and SOS functions, 72 
tRNA genes in, 748 
tryptophan biosynthesis in 
attenuation in, 172-90 
promoter-operator in, 
166-72 
regulation of, 164-69, 
172-88 
repressor in, 164, 165 
and transcription 
termination, 172, 173, 
177, 178, 181-85 
ubiquinone-nitrate reductase 


of 
cytochrome 5-556 of, 
288-90 
as transmembrane electron 
pathway, 283 
Ethanolamine kinase 


h 





synthesis, 462, 470 
Ethanolamine-P 
cytidyltransferase 
localization of, 480 
in ohoenhatiduiethenol 





synthesis, 462, 471 
Ethanolamine 
phosphotransferase 

and choline 
phosphotransferase, 471, 
472 

and diacylglycerols, 472 

in 1, hatidul + 1 2. 





synthesis, 462, 471, 472 
Ether lipids, 462, 463, 467 
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rRNA genes in, 732 
EXAFS 
of cytochrome P-450, 322, 
323 
of ferritin, 376 
Extensin 
hydroxyproline in, 1025 


Factor 13 


bleomycin effect, 523 
calcium binding of, 522, 523 


and conformation, 153, 
157, 158 
diagram, of, 142 
EPR spectrum of, 143-45 
NMR spectrum of, 146-48 
and reduction potential, 
148, 152-58 
super-oxidized, 140, 145 
nomenclature of, 141 
X-ray structure of, 140, 150, 
156, 159 


Ferritin 


aggregation of, 377 
ferritin 
stability, 374, 375 
structure of, 374 
_ synthesis of, 383 


SUBJECT INDEX 


EXAFS of, 376 
iron content of, 376, 377 
iron core of, 375, 376 
in iron deposition 
carboxyl groups in, 384 
mechanisms of, 382, 383 
in iron mobilization, 382, 
383 
and iron solubility, 358, 359 
as marker, 374 
ity of 
and isoferritins, 380, 382 
and post-translational 
modification, 380 
and subunit types, 381 
preparation of, 377, 378 
proteolysis of, 377, 385 
in serum, 374 
sources of, 373 


carbohydrate in, 378, 379 

channels in, 375 

and conformation, 382 

iron core of, 375, 376 

and microheterogeneity, 
380-82 

secondary, 375, 382 

subunits of, 374, 380, 381 

X-ray crystallography, 374, 
375 


tissue specificity of, 379 
tumor specific, 379 
Fibrin 
formation of 
diagram of, 768 
thrombin in, 777 
gelation of, 781 
structure of, 781 
Fibrinogen 
eaanaien of, 782 
and factor XIII, 523 
and fibrin formation 
diagram of, 768 
thrombin in, 777, 781 
model of, 781, 782 
structure of, 770, 781, 782 
Fibroin 
gene structure for, 994 
Fibronectin 
and blood clotting, 524 
and cell attachment, 989, 990 
and cold-insoluble globulin, 
990 


and collagen distribution, 


and membrane, 550 
Fletcher-Huehns hypothesis, 
371-73 


at formate level, 240-44 

at methyl level, 244, 245 

and multifunctional 
proteins, 242, 243 

nonenzymatic, 233, 234, 
238 

by serine transhydroxy- 
methylase, 234-36 

structure of, 228-30 

by thymidylate synthetase, 
236-39 


Follicle stimulating hormone 
receptor for, 537, 554 
Formate dehydrogenase 
and cytochrome 6, 291, 292 
discovery of, 94 
electron acceptors for, 97, 98 
flavin in, 96 
iron-sulfur centers in, 95, 96 
in membranes, 94, 95 
and nitrate reductase, 95, 96 
oxygen inactivation of, 94 
selenium in 
and molybdenum, 95, 96 
and nutrition, 94 
requirement for, 95, 96 
as selenocysteine, 98, 99 
in subunits, 95 
and tungsten, 97 
selenium-independent, 95 
__ Subunits of, 95-97 





Fructose 1,6-biphosphatase 
activation of, 85 
mechanism of, 894, 895 
off rate of, 895 

Fumarate reductase 
and cytochrome 5, 290, 291 

Funiculosin, 309 


G 


Galactokinase 
gene for, 850 


uridylyltransferase 
sterochemistry of, 892 
uridylyl-enzyme of, 891 





lucagon 
and fatty acid synthesis, 410, 
412, 413, 416, 478 

and ketogenesis 

and glucagon : insulin 
ratio, 404-406, 409 

and insulin secretion, 404 
levels in, 404, 405 
and £-oxidation, 410, 411 


receptor for, 536, 537, 554 
Glucose 1,6-bisphosphate 
synthetase 
phosphoenzyme intermediate 
, 884 
Glucose-6 phosphatase, 10 
Glutamate decarboxylase 
and 4-hydroxyglutamate, 
1035 
Glutamate dehydrogenase 
and 4-hydroxyglutamate, 
1035 
phosphorylation of, 825 
Glutaminase 
and 4-hydroxyglutamate, 
1035 
Glutamine synthetase 
adenylylation of 
cycle of, 837 
as dynamic process, 816 
regulation of, 836-39 
and y-glutamy! kinase, 
1009-1011 
and 4-hydroxyglutamate, 
5 


mechanism of, 896 
phosphorylated intermediate 
in, 883 
regulation of 
adenylylation in, 836-39 
as bicyclic cascade, 836-38 
metabolites in, 838, 839 
uridylylation in, 836, 837 
y-Glutamy] kinase 
assay of, 1009 
inhibition of, 1009, 1010, 
1014 
in proline biosynthesis, 
1009-1011, 1014 
y-Glutamy] phosphate 
reductase 


in animals, 1012, 1013 

assay of, 1011 

in proline biosynthesis, 
1010-13 


SUBJECT INDEX 


Gi . “4 
light subunit of, 66, 73 





oxidation of, 103, 104 

and selenium deficiency, 106 

selenocysteine in, 102, 104, 
105 


subunits of, 104 
X-ray studies of, 105 
Glyceraldehyde phosphate 
dehydrogenase 


in yeast 
cloned gene of, 853 
gene copies of, 869 
Glycerolipid synthesis 
of bis 
474 
of cardiolipin, 474 
CDP-diacylglycerol synthesis 
cytidyltransferase in, 462, 
473 
specificity of, 473 
diacylglycerol biosynthesis 
and phosphatidic acid 


1.P 
oe =e 





phosphatase, 462, 463, 


469 
as rate-limiting step, 468, 
469 
diacylglycerol kinase in, 462, 
467, 468 
dihydroxyacetone-P 
acyltransferase in 
and ether lipid 
biosynthesis, 462, 467 
localization of, 466, 467 
fatty acid activation in 
by fatty acid CoA ligases, 
462-64 


insulin effect, 463 
mechanism of, 463 
localization of, 479-81 
lysophosphatidic acid 
acylation 
acyl-CoA dependency of, 
462, 466 
localization of, 465, 466, 
479 
and movement, 481 
phosphatidic acid synthesis 
in adipocytes, 465 
and glycerolphosphate 
acyltransferase, 462, 
464 
mitochondrial, 464, 465 
phosphatidylcholine synthesis 
base exchange in, 475 
choline kinase in, 462, 470 
choline-P 
cytidyltransferase in, 
462, 470, 471 
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in, 462, 471, 472 
diacylglycerols in, 462 
methyltransferases in, 472, 

473 

synthesis 
base exchange in, 475 
diacylglycerols in, 472 
ethanolamine kinase in, 

462, 470 
ethanolamine-P 

cytidyltransferase in, 

462, 471 
ethanolamine 








P 


phosphotransferase in, 

462, 471, 472 

of phosphatidylglycerol, 471, 
474 


of phosphatidylinositol, 474 
of 7 idylserine, 462, 
phosphoglyceride 
modification in 
base exchange, 475 
by lysophosphoglyceride 
acyltransferases, 475, 
476 
reacylation, 475, 476 
phospholiapase A, in, 475 
and recycling, 476 
regulation of 
in adipocytes, 476, 477 
and coordination, 476 
lipogenic enzymes in, 477, 
479 
in liver, 477, 478 
and sorting, 476 
scheme of, 462 
topography in, 479-81 
triacylglycerol biosynthesis 


mechanism of, 885, 910 

and metal-nucleotide 
complexes, 910 

stereochemistry of, 905, 906 


Glycerol-3-phosphate 


acyltransferase 

in adipocytes, 465 

and dihydroxyacetone-P 
acyltransferase, 466, 467 

isoenzymes of, 464, 465 

localization of, 479, 480 

in mitochondria, 464, 465, 
480 

and phosphatidic acid 
biosynthesis, 462, 464, 
465 
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phospholipid requirement of, 
465 


in pregnancy, 478 
regulation of, 477-79 
spermine effect, 479 
Glycineamide ribonucleotide 
transformylase 
pathway for, 241 
in protein complex, 243 
Glycine reductase 
components of, 100 
reaction catalyzed, 99, 100 
and ribonucleoside 
diphosphate reductase, 
100 


selenoprotein in 
location of, 100 
and nutritional 
requirements, 99, 102 
oxygen sensitivity of, 101 
and phosphate 
esterification, 100, 101 
and protein synthesis, 103 
and selenium levels, 
99-101 
Glycogen phosphorylase 
dephosphorylation of, 830 
glycogen binding of, 46-48, 
50, 51, 56 
in glycogen degradation, 33 
nomenclature of, 825-27 
phosphorylation of, 815, 
825-27, 829-32 
regulation of 
and adenylate cyclse, 826, 
827 


by phosphorylation, 815, 
825-27, 829-32 
rate of 820 
see also Phosphorylase a; 
Phosphorylase 5 
Glycogen synthase 
and cyclic AMP, 826, 827, 
830, 831 
nomenclature of, 825-27 
phosphorylation of 
and allosteric effectors, 828 
and cyclic AMP, 830, 831 
and glucose-6-P, 828 
kinases in, 826-28 
nomenclature of, 825-27 
sites of, 825, 827-29, 832 
Glycogen synthase kinase 
and phosphorylase kinase, 
507 


Glycogen 
synthase-phosphorylase 
kinase 


see Phosphorylase kinase 
Glycolysis 

in heart muscle, 7 
Glycoproteins 

transferrin as, 360, 361 
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Glyoxalase 

and glycolysis, 7 

mode of action of, 7 
Gramicidin 

in proton transport, 1107, 


Guanosine tetraphosphate 
and tryptophan biosynthesis, 
181 


Guanylate cyclase 
and adenylate cyclase, 543 


H 


Harvey sarcoma virus 
transfection with, 218 

Hemin-controlled inhibitor 
nature of, 24 

Hemoglobin 
biosynthesis of, 67 
conformational changes in, 

54 


genes for, 751 

proteolysis of, 66, 67 
Hemophilia, 795 
Hemosiderin, 373 
Heparin 
and antithrombin III, 801 
and DNA synthesis, 636 
and hepatic lipase, 686 
and lipoprotein lipase, 685, 

686 


mechanism of, 767 
and thrombin inhibitor, 620 
Hepatic lipase 

composition of, 674, 686 

in lipoprotein metabolism 
function of, 686-88 
and triglyceride hydrolysis, 

687 


synthesis of, 687 
Herpes viruses 
and cervical carcinoma, 212 
cytopathic effect of, 213 
DNA replication in, 636 
integrated genomes of 
detection of, 213, 214 
and DNA size, 212, 213 
and episomes, 213 
thymidine kinase of, 214 
transformation by, 213, 214 
Hexokinase 
active site of, 911, 912 
and ATP hydrolysis, 882 
cloned gene for, 854 
glucose binding by, 54 
internal thermodynamics of, 
896 
mechanism of, 881-85, 894, 
896, 906, 908, 910, 912 
and metal-nucleotide 
complex, 908, 910 
off rate of, 894 


as phosphoenzyme, 882, 883 
and phosphorothioates, 906 
positional isotope exchange 
in, 883, 884 
X-ray crystallography of, 912 
High density lipoproteins 
apoA of, 672 
apoC of, 670, 671 
formation of 
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function of, 672 
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structure of, 668, 670 
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cloned gene of, 852 
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and nucleosome assembly, 
1134, 1135 
and pair formation, 1124, 
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genes for 
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review of, 728 
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1141 
cross-linking of, 1140 
domains of, 1139 
and HS, 1139 
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1116, 1138-40, 1148 
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1146, 1147 
phosphorylation of, 1126 
stripping of, 1137 
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cross-linking of, 1129, 
1140 


cysteine of, 1126, 1127 
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1122, 1136 
phosphorylation of, 1126 
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cross-linking of, 1128, 
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sequences of, 1121, 1131 
HS, 1139 
modification of 
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phosphorylation, 1125, 
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microscopy of, 1128 
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in nucleosome replication 
and maturation, 655 
segregation of, 630, 650-54 
poly ADP-ribosylation of, 
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and DNA replication, 632, 
650 
and modification, 655 
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genes for, 868 
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and higher eukaryotes, 859 
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dehydrogenase 

in ketone body synthesis, 

396, 397 
in ketone body utilization, 


Hydroxyketoglutarate aldolase 
and hydroxyproline 
degradation, 1035-37 
hylglutaryl-CoA 
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" reductase 
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kinase in, 834, 835 
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and cyclic AMP, 834, 835 
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phosphorylation of, 834, 
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regulation of 
and dephosphorylation, 
834-36 
insulin in, 836 
by phosphorylation, 
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subunits of, 833 
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synthase 
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chemical synthesis of, 1045 
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catabolism of, 1043, 1044 
prolylhydroxylase in, 1042, 
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chemical synthesis of, 1045 
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biosynthesis of, 1025-33 
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Hydroxyproline eximerase 
active site of, 1039 
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catabolism, 1038, 1039 
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Hydroxyproline oxidase 
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catabolism, 1035, 1036 
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23 
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antilipolytic effect of, 463 
deficiency of, 398, 402 
and fatty acid CoA ligase, 
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and fatty acid oxidation, 401, 
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and HMG-CoA reductase, 
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internalization of, 526 
in ketogenesis 
and deficiency, 398, 402 
and glucagon, 404, 405 
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levels of, 403, 404 
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International Union of 
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and reduction potential, 
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reduction potential of 
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EPR spectrum of, 143, 
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143-45 
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oxidation states of, 140-58 
reduction potential of, 152 
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reduction potential of 
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157 
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as double-headed enzyme, 16 
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dehydrogenase 
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functions of, 417 
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internal thermodynamics of, 
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dihydrofolate reductase of, 
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structure of, 362 
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transferase 
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deficiency of 
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phospholipase of, 688, 689 
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and muscle contraction, 504, 
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Lima bean protease inhibitor 
domains of, 609 
topology of, 611 
Lipases 
review of, 463 
see also specific enzymes 
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and macrophage cytotoxicity, 
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by apoC-II, 670, 674, 684, 
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and triglyceride hydrolysis, 
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removal of, 683 
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679, 684, 685 
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in HDL, 670, 671 
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apo C in, 670, 671, 675, 
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removal of, 672 
structure of, 668, 670 
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formation of, 670, 671 
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apo B of, 672 
formation of, 671, 672, 
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removal of, 671 
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and lipoprotein lipase, 670, 
673-86 


nascent particles of, 669 
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metabolism of, 670, 671 
structure of, 668, 670 
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ligase 
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formation of, 671, 672, 678 
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structure of, 668, 670 
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Lysophosphatidic acid 
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localization of, 465, 466, 
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and microtubule assembly, 
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a2- lobulins 
as col inhibitor, 1069 
dissociation of, 598 
as proteinase inhibitors 
collagenase, 1069 
importance of, 598, 599 
mechanism of, 598 
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activation of 
with BCG, 710, 712 
and cytotoxicity, 712-15 
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mechanism of, 710, 711 
and peroxidase, 713 
in tumor cell killing, 
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lipopolysaccharide effect, 715 
NADH-oxidase of, 707 
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proteolysis of, 70 
Malic enzyme 
as double-headed enzyme, 16 
Malonyl-CoA 
and fatty acid oxidation 
and carnitine 
acyltransferase, 
408-410 
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414-16 
and ketogenesis, 407, 
410-17 
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Melanocyte stimulating 
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receptors for, 552 
Membranes 
adenylate cyclase in 
and ADP-ribosylation, 544 
and ion gradients, 550 
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reconstitution of, 548, 549 
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544 
and transport, 550 
ATPase in 
activation of, 115 
activities of, 113 
in ATP synthesis, 127, 
128, 130-35 
conformational changes 


coupling factor of, 113-17 
F, fraction of, 118 
nucleotide binding of, 121 
and proton translocation, 
125 
purification of, 118 
in blood coagulation 
and localization, 766 
and phospholipid binding, 
788, 789 
calcium pumps in, 507-509 
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ATPase in, 112-17 
coupling factor in, 121 
in energy transduction, 
112, 125-27 
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bs, 282-84, 286-88 
in E. coli, 288-90 
mitochondrial, 293-304 
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cytochrome 4, of 
binding of, 284, 286, 287 
in E. coli, 288 
folding of, 286 
topology of, 282, 283, 287, 
300, 301 
of erythyrocytes 


and blood coagulation, 789 


and transglutaminase, 525 
and filipin, 550 
formate dehydrogenase in, 
94, 95 
glycine reductase of, 100 
in heterokaryons, 536 
and hormonal stimulation 


and adenylate cyclase, 536, 


543, 544, 548, 549 
role in, 549, 550 
and lipoprotein lipase, 682 
mitochondrial 
and complex III, 297-304 
cytochrome b of, 293-304 
proton flux in, 1081, 1082 
in phagocytosis 
b-cytochrome in, 708 


and lipid peroxidation, 718 


NADH-oxidase in 707 
and phagosome, 696 
and respiratory burst, 677, 
698, 707, 708 
phosphatidic acid 
phosphatase of, 468 
plasma 
proteinases of, 82, 83 
and proteolysis, 68, 69, 77, 
78, 82 
proton translocation in 
and ATP synthesis, 1080, 
1082, 1088-91 
and electrochemical 
potential, 1087 
kinetics of, 1090, 1091 


measurement of, 1082-87 
mitochondrial, 1081, 1082 
thylakoid, 1087 
Menaquinone 
in electron transport, 291 
as proton translocator, 292 
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for collagens, 977, 988 
concept of, 20 
and genetic code, 20, 21 
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structure of, 173-76 
synthesis of, 173 
for multienzyme, 259 
for tryptophan operon 
and attenuation, 173-81 
leader in, 173-75 
secondary structure in, 
176-78 
in yeast, 866 
Methanococcus vannielii 
formate dehydrogenase of, 
95-98 
Methemoglobin 
reduction of, 284, 287 
Methotrexate 
and dihydrofolate reductase, 
230, 231 
Methyl rahydrofolate 
reductase 
mechanism of, 244 
Microtubules 
assembly of 
and actin assembly, 567, 
569 
and eepolymerization, 
580-82 
and dimethylsulfoxide, 574 
direction of, 585 
and double rings, 570 
elongation in, 585, 586 
equilibria in , 569-72 
and E-site, 585 
and exchange, 586 
glycerol in, 573, 574 
and GTP, 569, 579-82 
and GTPase, 579-82, 586 
initiation of, 584, 585 
kinetics of, 586 
and MAP, 574, 576-79, 
586 
mechanism of, 580, 581, 
583-87 
medium for, 570, 571 
monitoring of, 568 
and nerve growth factor, 
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as nucleated 
polymerization, 569, 
573, 576, 584 
and phosphorylation, 582 
polycations in, 577, 584 
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other proteins in, 569, 570 
rings in, 584, 585 
sheets in, 585, 586 
tau factor in, 574-78 
termination of, 586, 587 
and turbidity, 568 
and tyrosvlation, 583 
and vinblastine, 583, 584 
and calmodulin, 505, 506 
colcemid effect, 505 
depolymerization of 
and assembly, 587 
and GTP hydrolysis, 587 
rings in, 585 
electron microscopy of, 568 
stabilization of, 569 
structure of, 566 
and tubulin assembly protein, 
576 
Mingin, 612 
Mitochondria 
ATPase of 
alternating site model of, 
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conformational changes in, 
131 
Fy of, 1098, 1099 
F, of, 1096 
inhibitor of, 1097 
isolation of, 118 
and oligomycin, 1099 
proteolipid of, 1103, 1104 
and proton translocation, 
1096 
purification of, 1097 
reconstitution of, 1104 
ATP synthesis in, 128, 131, 
133 
carbamylphosphate 
synthetase of, 263, 273 
cardiolipin synthesis in, 474 
carnitine acyltransferase of 
and acyl-CoA uptake, 399 
and octanoate uptake, 400 
and regulation, 402, 403 
and triglyceride synthesis, 
402 


center N-2 of, 154 
complex III of 
aggregation of, 198 
cytochrome b of, 292, 293, 
297-304 
dissociation of, 300 
isolation of, 297, 298 
redox potentials in, 301 
subunits of, 298-300 
topology of, 300-302 
cytochromes 5 of 
biogenesis of, 284, 307 
of complex III, 292, 293, 
297-309 
purification of, 293-97 
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and ubiquinol-cytochrome 
c reductase, 292, 293, 
297-309 
cytochrome c of, 301, 302 
cytochrome c, of, 301, 302 
cytochrome P-450 of 
and electron transfer, 329 
oxygen binding of, 331 
dihydroxyacetone-P 
acyltransferase in, 466, 
467 
DNA replication in 
D-loop structures in, 442 
DNA polymerase + in, 
630, 634, 635 
initiation of, 628, 632 
and nuclear DNA 
replication, 200 
fatty acid activation in, 463 
in fatty acid oxidation, 399, 
403 


glycerolphosphate 
acyltransferase in, 464, 
465, 480 
4-hydroxyproline oxidase of, 
1019 
inner membrane of 
complex II of, 293 
complex III of, 293 
cytochrome 6 of, 293 
dihydroorotate 
dehydrogenase of, 
254, 256, 257 
and ketone body synthesis, 
399 


localization in, 480 
ornithine transaminase in, 
1016, 1017 
ornithine transcarbamylase 
of, 273, 274 
oxidative phosphorylation in 
and chemiosmotic 
hypothesis, 1081, 
1082, 1087 
and electrochemical 
potential, 1088 
phosphatidic acid 
phosphatase of, 468 
phosphatidic acid synthesis 
in, 464, 465 
phosphatidylglycerol 
synthesis in, 474 
proline oxidase of, 1019 
proteinase of, 80, 81 
proton translocation in 
and ATP synthesis, 1088, 
1089 
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potential, 1081, 1087 
measurement of, 1082, 
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stoichiometry of, 1095, 
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cytochrome b of, 292-307 

and proton transfer, 
303-307 
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DNA of, 857, 858 

DNA polymerase of, 864 

and drug resistance genes, 
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Modulator protein, 491 
Monoglyceride hydrolase 
and triglyceride assimilation, 
677 


Motility 
and calmodulin, 503-506 
and microtubules, 505 
Mucidin, 309 
Murine leukemia virus 
integrated genome of, 217 
Muscle contraction 
action in 
and ATPase, 922, 923, 
925, 927-34, 938-43 
diagram of, 925 
and troponin-tropomyosin, 
925, 934-38, 949-52 
and ATPase 
and calcium ion 922, 927, 
938, 932-34, 949-51 
as in vitro correlate, 922, 
925 
diagram of, 925 
and glycogen, 5, 6 
mechanism of, 948 
myosin in 
and ATPase, 922, 925-27 
diagram of, 925 
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and phosphorylation, 
928-32, 936 
regulation of 
actin in, 926-28, 949-53 
calcium in, 922, 925, 927, 
928, 932-34, 936, 
949-51 
calmodulin in, 928, 932 
cyclic AMP in, 928, 932 
diagram of, 925, 928 
epinephrine in, 923, 928 
forms of, 935-38 
kinetic mechanisms of, 923 
light chains in, 925 
mechanisms of, 948-53 
myosin in, 926-34, 936-48, 
952, 953 
myosin kinase in, 922 
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phosphorylation in, 928, 
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and relaxation, 923, 924 
tropomyosin in, 925, 949, 
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troponin in, 925, 949, 950 
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mechanism of, 923, 949-52 
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949-52 
— in, 923, 949-52 
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934-38 
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949-52 


and ATPase, 927, 934, 935 

and calcium ion, 922, 935, 
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diagram of, 925 
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phosphorylation of, 937, 
938 


regulation of, 934-38 
and relaxation, 923, 949 
Mycobacterium flavin 
ferredoxin of, 155 
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ATPase of, 134 


formation, 701, 703 
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pero 
697, 716, 717 
release of, 719 
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formation, 703, 717 
and tumor cell killing, 711 
Myosin 
actin interaction of 
and ATPase, 922-25, 
927-34, 938-43 
and calcium, 922, 928, 951 
diagram of, 925, 928 
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dissociation of, 941 
kinetics of, 923, 945-47 
and leiotonin, 935, 936 
light chains in, $25 


and phosphory 
928-32, 936 
— of, 926, 928-32, 


and actin, 922-24, 927, 
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activation of, 922-24, 
926-28, 935, 936 

and ATP binding, 940, 
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932-34, 936 

and conformational 
changes, 944-46 
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kinetics of, 938-48 
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and light chains, 925, 927, 
932, 933 

models of, 939-43 

and muscle contraction, 
922, 924, 925 

and oxygen exchange, 948 

and lation, 
927-34, 936 


yosin 
and ATPase, 939, 941 
formation of, 925 
light chains of 
and ATPase, 925, 932 
calcium binding of, 
932-34, 936 
phosphorylation of, 
937-34, 936, 937 
in regulation, 925, 927-32 
in muscle contraction 
and ATPase, 922, 925-27 
and calcium ion, 925, 927, 
932-34, 936, 952 
diagram of, 925 
and leiotonin, 935, 936 
in molluscs, 927 
hosphorylation of, 
927-32, 937 
phosphorylation of 
and ATPase, 928-32, 936 


and calcium binding, 933, 
34 


and ATPase, 939, 941, 942 
formation of, 925 
and troponin-trop 
951 
Myosin kinase 
activation of 
by calmodulin, 503-505, 
507, 928-30 
and phosphorylase kinase, 
507 
and calcium ion, 922, 927, 
929, 930 





by calmodulin, 503-505, 
507, 922, 923, 927-30 
by cyclic AMP, 931 
phosphorylation, 922, 
928, 931 
specificity of, 929, 930 
subunits of, 503 
Myosin phosphatase 
specificity of, 931 
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NAD 
distribution of, 9 
isolation of, 8 
as primary acceptor, 14 
NADH-cytochrome b, 
reductase 
and cytochrome b,, 286 
membrane association of 
and isolation, 286 
and orientation, 287 
and stearyl-CoA desaturase, 
286 
NADH-oxidase 
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multienzyme in, 254, 256 
rRNA genes in, 731 
Nicotinic acid hydroxylase 
reaction catalyzed, 106, 107 


and DNA gyrase, 639 
and DNA synthesis, 636 


Nucleoside diphosphate kinase 
mechanism of, 885, 886 
Nucleoside phosphotransferase 
mechanism of, 885 
Nucleosomes 
assembly of 


and DNA replication, 628, 


631, 633, 634, 650-54 
electron microscopy of, 
650 
and histon: assembly, 
650-54 
histone core of, 1136 
in pote 1134, 1135 
and maturation, 654, 655 
pathway of, 1135 
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and phasing, 633, 634 
protein factor in, 1136, 
1137 


core particle of 


assembly of, 1134-37 

and chromatosomes, 1140 
of, 1132-34 

DNA conformation in 
1116-20 

DNA-histone links in, 
1129, 1130 

dyad axis in, 1134, 1138 

and endonucleases, 
1117-19 

and exonuclease III, 1119, 


and H1, 1116, 1138-41, 
1148 

and histone assembly, 1136 

histone conformation in, 
1120-29, 1131, 1132 

and histone sequences, 
1121, 1123, 1124 

melting of, 1132 

and nuclease access, 1120 

reconstitution of, 1134-36 

and salt concentration, 
1132, 1133 

sliding of, 1137, 1138, 
1148 


urea effect, 1133 
and chromatosomes, 1140 
and chromosome structure 
compacting in, 1148 
domains of, 1148, 1149 
scaffold in, 1149 
DNA in 
accessibility of, 1120 
conformation of, 1116-20 
and endonuclease action, 
1117-19 
and exonuclease III, 1119, 
1120 
and histones, 1129-31 
melting of, 1132 
and reconstitution, 1134, 
1135 
superhelix in, 1117, 1118 
topology of, 1146, 1147 
histones in 
and A24, 1126, 1140 
complexes of, 1124, 1125 
conformation of, 1120-29, 
1131, 1132 
covalent modification of, 
1125, 1126 
cross-linking of, 1128, 
1129, 1140 
and DNA, 1129-31 
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and DNA sequences, 1135, 
1141 

and DNA topology, 1146, 
1147 

dissociation of, 1137 

HI, 1138-41, 1143 

order of, 1129 

proteolysis of, 1128, 1130 

and repeat length, 1143, 
1144 

scheme of, 1121, 1122 

sliding of, 1137, 1138, 
1148 


stoichiometry of, 1121 
packing of 

and chromosome 
1148, 1149 

and DNA topology, 1146, 
1147 

and 10-nm fibril, 1144, 
1145 

and 30-nm fiber, 1144-46 

and Hl, 1146, 1147 


spacer DNA in, 1146 
phasing of 

and DNA sequence, 1141, 

1142 

in SV40, 1142 
repeat length of, 1143, 1144 
reviews of, 1116 
and spacer regions, 1138-40, 

1143, 1144, 1146, 1147 

in yeast, 859, 860 
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Okazaki fragments 
accumulation of 
and DNA ligase, 424, 647, 
648 
and DNA polymerase 1, 
424 
and DNA repair, 447, 640 
discovery of, 422, 423 
and DNA repair, 424 
in eukaryotes 
and DNA ligase, 647, 648 
and DNase digestion, 654 
and gap-filling, 647 
initiation of, 629, 630, 
632-34, 643-46, 656, 
657 
joining of, 642 
maturation of, 629, 645-48 
and nucleosome 
replication, 631, 632, 
656, 657 
primer excision in, 629 
and repair synthesis, 640 
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RNA primers for, 629, 
30, 643-46 


self-annealing of, 641 

and semidiscontinuous 
synthesis, 640-42 

size of, 640, 641, 643 

initiation of 

and dnaB protein, 438 

and dnaG protein, 425, 
435-38 

models of, 424, 425 

RNA primer for, 424-30, 
629, 630, 643-46 

see also DNA replication 


length of, 423, 439, 440, 444, 
445 


RNA primer of 

assay of, 425-30 

in bacteriophage T4, 433, 
434 

in bacteriophage T7, 
427-32 

in E. coli, 434 

in eukaryotes, 629, 630, 
643-46 


examples of, 425 
and semidiscontinuous 
replication, 432 
in yeast, 862 
Oncogenic transformation 


at formate level, 240-44 
at formaldehyde level, 
233-40 


at methyl level, 244, 245 

and multifunctional 
proteins, 242, 243 

nonenzymatic 233, 234, 
238 

and serine transhydroxy- 
methylase, 234-36 

structure of, 228-30 

and thymidylate 
synthetase, 236-39 

at formaldehyde level 

carrier in, 233 

mechanism of, 233-40 

nonenzymatic, 233, 234, 
238 

by serine transhydroxy- 
methylase, 234-36 

by thymidylate synthetase, 
236-39 


at formate level 
cofactors in, 240, 242 
and glycineamide 
ribonucleotide 
transformylase, 241 
multifunctional enzymes 
in, 242 
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biosynthesis, 240 


in purine 
at peor level, 244 
tetrahydrobiopterin in 
dependence on, 227 
and flavoproteins, 245 
in hydroxylations, 245-48 
mechanism of, 245-47 
and neurotransmitter 
formation, 227 
and structure, 228-30 
Ornithine aminotransferase 
proteolysis of, 66 
Ornithine cyclase 


in proline biosynthesis, 1010, 
1018 


Ornithine transaminase 
deficiency of, 1016 
mitochondrial, 1016, 1017 


in proline biosynthesis, 1010, 


1015-17 
regulation of, 1016 
Ornithine transcarbamy 
defect in, 273, 274 
Orotate 
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gene for 
and multienzyme, 255, 
256, 260, 261 
and oroticaciduria, 260, 
261 
as multienzyme 
activity of, 264, 266-68 
and channeling, 266 
gene for, 255, 256, 260, 
261 
inhibition of, 268 
location of, 257 
molecular forms of, 267 
and oroticacidura, 260, 
261, 273 
purification of, 261, 262 
in regulation, 272 
Oroticaciduria 
deficiency in, 260, 261, 273 
and hyperammonemia, 273 
and orotidine excretion, 274 
Orotidine phosphate 
decarboxylase 
cloned gene of, 852 
Orotidylate decarboxylase 
gene for 
and multienzyme, 255, 
256, 260, 261 
and oroticaciduria, 260, 


as multienzyme 
activity of, 264, 266-68 
and channeling, 266 
gene for, 255, 256, 260, 

261 

inhibition of, 268 
location of, 257 
molecular forms of, 267 


and oroticaciduria, 260, 
261, 273 
purification of, 261, 262 


gene for, 753 
Ovoinhibitor 

domains of, 609, 615 

and plasma inhibitor, 597, 

615 

topology of, 611 
Ovomucoids 

carbohydrate in, 614 

domains of, 609, 614 

evolution of, 607 

genes for 615 

signal peptide of, 615 

topology of, 611 


iron binding by, 362, 363 
shape of, 360 
Oxidative phosphorylation 
ATPase in, 880 
and ATP synthesis 
and electrochemical 
potential, 1087-90 
and proton translocation, 
1080, 1082, 1091 
chemiosmotic hypothesis of 
and ATP synthesis, 1080, 
1082, 1087-90 
characteristics of, 1081, 
1082 
and local proton circuit 
hypothesis, 1093-95 
and microchemiosmosis, 
1094, 1095 
and proton pumps, 1080, 
1081, 1088-90 
local proton circuit 
hypothesis of 
characteristics of, 1093, 
1094 
and chemiosmosis, 
1093-95 
and P/O ratio, 13, 14 
proton translocation in 
and anhydrous protons, 
1093, 1094 
and ATP synthesis, 1080, 
1082, 1088-91, 1096 
and electrochemical 
potential, 1083, 
1087-91 
and energy transduction, 
1086, 1087 
Fy in, 1096, 1098-1105 
and gramicidin channel, 
1107, 1108 
kinetics of, 1090, 1091 
measurement of, 1082-87 
mechanism of, 1107, 1108 





obligate intermediate in, 
1090 


probes of, 1085, 1086 

and proton flux, 1082, 
1083, 1086, 1087 

role of, 1080 

stoichiometry of, 1095, 
1096 


and transport methods, 
1083-85 
3-Oxoacid-CoA-transferase 
in ketone body utilization, 
397 
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Paget’s disease 
and hydroxyproline 
excretion, 1049, 1052 
Pancreatic trypsin inhibitor 
and Kunitz family, 610-13 
and a,M-proteinase 
complexes, 598 
NMR of, 603 
reactive site of, 603, 605 
secretory 
and Kazal family, 611, 
613-16 
and a,M-proteinase 
complexes, 598 
reactive site of, 605 
tolopology of, 611 
X-ray crystallography of, 
602, 604 
Papain 
inhibitors of, 600 
Papovaviruses 
DNA replication in 
circularization in, 208 
coordination of, 200 
and excision, 208, 209 
and genome integration, 
205, 208 
and late gene transcription, 
199 


in nonpermissive cells, 199, 
205 

and T-antigen, 206 

integrated genomes in 

characterization of, 
200-203 

and DI particles, 207, 208 

excision of, 208, 209 

mapping of, 201 

recombination in, 206, 207 

and replication cycle, 199, 
200 

and restriction fragments, 
202 


sites of, 202, 203 

in SV40, 198, 199 

and T-antigen, 200, 205, 
206 
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and transformation, 
203-205 
lytic growth of, 204 
replication cycle of 
and cytopathic effects, 199 
and DNA replication, 199 
genome integration in, 203, 
204 
T-antigens in, 199 
transformation by 
abortive, 200, 205 
and genome integration, 
203-205 
as models, 198, 199 
- and T-antigens, 199, 200 
see also Polyoma virus; SV40 


virus 
Parathyroid hormone 
receptor for, 537 
Parvalbumin 
and calmodulin, 493, 495 
crystal structure of, 495 
Parvoviruses 
integrated genomes of 
and latent state, 221, 222 
and oncogenicity, 200 
Pepsin 
inhibitors of, 600 
Peptococcus aerogenes 
ferredoxin of 
in electron transfer, 159 
iron-sulfur cluster of, 142, 
150 
X-ray structure of, 140, 
150, 156, 159 
Peroxidase 
compound I from, 344-47 
compound II from, 349 
N-demethylation by, 351 
EPR spectrum of, 320 
in phagocytosis, 697 
release of, 697 
in tumor cell killing, 712, 
713 
Peroxisomes 
dihydroxyacetone-P 
acyltransferase of, 467 
proteinase of, 81 
Phagocytosis 
active oxygen in 
hydroxyl radical, 699, 700, 
702, 703, 711 
in macrophages, 710 
peroxide, 697, 699, 711 
production of, 702-704 
singlet oxygen, 700-704 
superoxide, 698, 699, 711 
and tumor cells, 711 
killing mechanisms in 
hydroxyl radical in, 717, 
718 
and lipid peroxidation, 
717, 718 
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and nucleic acid attack, 
718, 719 
peroxide in, 716, 717 
and respiratory burst, 719, 
720 
singlet oxygen in, 717-19 
macrophages in 
and lymphokines, 697, 
699, 710 
NADH-oxidase of, 707 
and tumor cell killing, 
712-15 
membrane in 
and b cytochrome 708 
and lipid peroxidation, 718 
NADH-oxidase in, 707 
and phagosome, 696 
and respiratory burst, 698, 
707, 708 
oxygen radicals in 
and hexose 
monophosphate shunt, 
696 


hydroxyl radical, 699, 700, 
702, 703 
singlet oxygen, 700-704 
phagosome in 
and lysosome fusion, 697 
nature of, 696 
respiratory burst in 
and b-cytochrome, 708, 
709 


and cell membrane, 698 

consequences of, 719, 720 

initiation of, 709, 710 

and killing mechanisms, 
713, 716-20 

and macrophage 
activation, 710, 711, 
713 

and NADH-oxidase, 
706-708 

and NADPH-oxidase, 
704-706 

and protease inhibitors, 
710 

and superoxide production, 
697 

and tissue destruction, 719 

and tumor cell killing, 712 

Phagosomes 
membranes of 

and peroxide formation, 
107 

and superoxide production, 
697 


nature of. 696 
superoxide in, 699 
Phenothiazine 
calmodulin binding of, 492, 
493 
Phenylalanine hydroxylase 
absence of, 227 
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472, 473, 480 
Phosphatidylinositol synthesis, 
474 


Phosphocreatin 
and muscle contraction, 6 
and phosphagen, 5 
synthesis of, 6 
s'-] i 
adenylylated form of, 891 
vate 


lycerate 

cloned gene of, 852, 854 
mechanism of, 885 
and metal-nucleotide 

complexes, 908 

885 

thermodynamics of, 897 
X-ray crystallography of, 

912 


Phosphoglycerate mutase 


as phosphoenzyme, 887, 889, 
_ and phospheorothion , tes, 905 


10 
Phospholamban 
and calmodulin, 509 





ipase A 
inhibitor of, 595 


and pyruvate kinase, 824 
regulation of 


and glycogen synthase, 
826, 829 

and multisite 
phosphorylation, 831, 
832 

and phosphorylase, 826, 
829, 830 

protein inhibitors in, 829, 
830 





catalysis by 
and kinetics, 36, 37, 51 


pyridoxal phosphate in, 35, 
42 


conformation of 

and binding sites, 50-52, 
54, 55 

and crystal structure, 55 

R state, 49, 52, 55, 56 

and serine phosphate, 49, 
55 

T state of, 37, 45, 51, 52, 


~- microscopy of, 43, 


sme ~~ by, 46-48 
50, 51, 
history of 
and allosterism, 33, 36-38 
and pyridoxal phosphate, 
35, 36 
and subunit structure, 34, 
35 


kinetics of, 36, 37, 51 
mechanism of, 36 
phosphatase binding of, 56 


pyridoxal phosphate in 
—- 
cation of 35, 46-49 


comparative, 42 

conservation of, 43 

figure, 41 

history of, 38, 39 

homologies to 42, 43 

structure of 

active site in, 57, 58 

and allosteric site, 37, 38 

AMP site in, 46-48, 50, 
52, 53, 55 

binding sites in, 46-55 

in electron microscope, 43, 
44 


figure, 47, 48 
and glucose binding site, 
50-52 


glycogen site in, 46-48, 50, 
51 


nucleoside site in, 46-48, 
50, 53, 54 

and phosphorylase 5, 33 

pyridoxal phosphate in, 35, 
42, 46-49, 57 

quaternary, 43, 44 

sequences, 34, 38-43 


subunits of, 34, 43 

three dimensional 43-49 

T state, 37, 45, 51, 52, 54 

X-ray crystallography of 

and active site, 45, 46, 57, 
58, 912 

and crystal forms, 44-46 

and electron microscopy, 
43, 44 

and isomorphous 
replacement, 45, 46 

and pyridoxal phosphate 
site, 48, 49, 57 





49, 912 
see also Glycogen 
phosphorylase 
Phosphorylase kinase 
activation of, 34, 56 
and calcium, 507 
and calmodulin, 506, 507 
and glycogen synthase, 825 
and glycogen synthase 
kinase, 507 


509 
subunits of, 506, 831 
and troponin C, 507 
Phosphorylating enzyme 
and succinic thiokinase, 17 
Phosphorylation 
of glycogen synthase, 826-28 
of histones, 1125, 1126 
and microtubule assembly, 
582 
and proteolysis, 67 
see also Protein kinase; 
specific kinases 
Phosphory! transfer 
catalysis in 
and induced fit, 912 
pathways of, 912, 913 
transition state in, 912-14 
covalent intermediates in 
and acetate kinase, 884-86 
in alkaline phosphatase, 
879 


and hexokinase, 882, 883 
elementary step in 
associative paths in, 
898-902 
and catalysis, 911-14 
dissociative path in, 
898-902 


SUBJECT INDEX 


mechanistic extremes of, 
898, 899 
and metal ions, 907-11 
and stereochemistry, 899, 
901-907 
energetics of 
and internal 
thermodynamics, 896, 
897, 913 
and kinetic effects, 893, 
and off rates, 893-96 
and rate-determining step, 
892, 893 
enzyme classes in, 878, 879 
kinases in 
and divalent metal, 881 


substitution-inert, 909-911 
mutases in 

classes of, 886 

definition of, 879, 886 

phosphoglucomutase, 886, 
887, 897 

phosphoglycerate mutase, 
886-90, 905 


Ihoenzymes in 
acetate kinase as, 884-86 
cryptic, 883 
and hexokinase, 882, 883 
phosphatases as, 879, 880 
and phosphoglucomutase, 
887 
phosphoglycerate mutase 
as, 887-90 
and phosphoric diesters, 
890, 891 
with phosphoric diesters 
nucleophiles in, 890 
phosphoenzymes in, 890, 
891 
stereochemistry of, 891, 
892 


reactions of, 877, 878 

stereochemistry of 

displacement in, 891, 892, 
899-907 

metal dependent, 908 

and phosphorothioates, 
902-906 
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and pro-prochiral 
phosphorus, 903-907 

ATPase in, 880 

catalytic site for, 127 

coupling factor in, 116, 117, 
123 

and nucleotide binding, 123, 
127, 129 — 


proton 
and ATP oe 
1087-89, 1091-93 
kinetics of, 1091-93 


restoration of, 116, 117 
tentoxin effect, 122, 123 
Physarum polycephalum 
calmodulin in, 494 
DNA replication in 
Okazaki fragments in, 642 
RNA priming of, 445 
rRNA genes in 
palindromic, 741 
repetition of, 731 
Phytoferritins, 373 
Phytohemagglutinin, 361 
Plasmalemma 


and active oxygen formation 
and 5-cytochromes, 708 
locale of, 697 
in macrophages, 715 
and NADH-oxidase, 707 
NADPH-oxidase in, 705 
stimulation of, 698 
Plasmin 
formation of, 799, 800 
and gene duplication, 779, 
781 
inhibitor of, 596, 616, 620, 
802 


structure of, 775, 776, 778, 
779, 782 


lasminogen 

activation of, 799, 800 
activator of, 73, 76, 77 

as coagulation factor, 773 
forms of, 800 
properties of, 773 
oo 68, 73, 76, 


and s manitiainsitn 800 
structure of, 775, 780 
Plasminostreptin, 596, 607, 616 

Platelets 
in blood 
and factor V, 791 
and factor X, 791 
and collagen, 991, 992 
and collagenase action, 1069 
receptors on, 791 
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Podophyllotoxin 
and microtubule assembly, 
587 


proteinase of, 71 


Polynucleotide phosphorylase 
discovery of, 19 
and genetic code, 20, 21 
mechanism of, 892 
and polymer synthesis, 19, 
and RNA synthesis, 20 
Polyoma virus 
DNA replication in 

DNA polymerase a in, 

640 


DNA relaxing enzyme in, 
639 


mechanism of, 628 
and nucleosome 
arrangement, 633, 653 
Okazaki fragments in, 640, 
641, 643-46 
and replicon merger, 648 
RNA primer in, 445, 
643-46 
integrated genome of 
sites of, 202, 206 
and transformation, 205 
T-antigen of, 632 
transformation by 
abortive, 205 
and pathogenesis, 199 
of semi-permissive cells, 
200 


Potato inhibitor 


reactive site of, 606, 618 
tetramer of, 609, 618 
topology of, 611 
PR enzyme 

and phosphorylase, 34 
Proacrosin 


conversion of, 77 


Procol 


llagens 
cross-linking of, 975, 976 
extensions of, 964, 974 
isolation of 
and protease inhibitors, 
961 


type IV, 963, 979 
processing of 
and extensions, 964, 974 
proteolysis, in 965, 966, 
974, 975 


Prolactin 


and lipoprotein lipase, 681, 
684 
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Prolidase 


and pyrrolidine 
hyperpeptiduria, 1050, 
1051 


Proline 


analysis of, 1045 
biosynthesis of 
and collagen biosynthesis, 
1016, 1023 
in Fasciola hepatica, 1022, 
1023 


genetic loci in, 1008, 1009 
glutamate pathway of, 
1008-1014 
and y-glutamy! kinase, 
1009-1011, 1014 
y-glutamyl! P reductase in, 
1010-13 
ornithine cyclase in 1010, 
1018 
ornithine pathway of, 
1010, 1015-18 
ornithine transaminase in, 
1010, 1015-17 
pathways of, 1010 
pyrroline carboxylate 
reductase in, 1010, 
1013, 1014 
regulation of, 1014, 1016 
reviews of, 1008 
degradation of 
proline dehydrogenase in, 
1023 
proline oxidase in, 1010, 
1019-21 
proline reductase in, 1010, 
1023, 1024 
pyrtroline carboxylate 
dehydrogenase in, 
1010, 1020, 1021 
by pyrroline carboxylate 
pathway, 1010, 
1018-20 
regulation of, 1020-22 
excretion of, 1014 
and hyperprolinemia, 1047, 
1048 
metabolic intermediates of, 
1047 
purity of, 1044 


Proline dehydrogenase 


function of, 1023 

and proline degradation, 
1021 

properties of, 1029, 1020 


Proline oxidase 


assay of, 1020 

and hyperprolinemia, 1048 

in proline degradation, 1010, 
1019-21 

purification of, 1019 

steroid effects on, 1021 


Proline permease 


and proline degradation, 
1021 


Proline racemase 


and hydroxyproline 
epimerase, 1039 


Proline reductase 


in proline degradation, 1010, 
1023, 1024 


Prolyl-3-hydroxylase 


and 3-hydroxyproline 
formation, 1042, 1043 

and prolyl-4-hydroxylase, 
1042 

specificity of, 1042, 1043 


Prolyl-4-hydroxylase 


assay of, 1026 
and 4-hydroxyproline 
formation 
and ascorbate, 1026, 1027, 
1030, 1032 
distribution of, 1026 
specificity of, 1027-29, 
1032 
kinetics of, 1029 
mechanism of, 1029, 1030 
nonvertebrate, 1032, 1033 
precursor of, 1030 
and prolyl-3-hydroxylase, 
1042 


purification of, 1027 
specificity of, 1027-29, 1032 


Propionate 


metabolism of, 18 


Prostaglandins 


and collagenase, 1070 
and lipoprotein lipase, 684 
receptor for, 554 


Protamine 


genes for, 755 


a,-Proteinase inhibitor 


in plasma, 619, 620 
reactive site of, 606, 619 


Proteinase inhibitors, 


antithrombin III, 801 
from Ascaris, 618 
in blood clotting, 800-802 
of Bowman-Birk family, 
616-18 
class specific 
for carboxyl proteases, 


characteristics of, 599 
for metallo proteases, 599, 


600 
for sulfhydryl proteases, 
599, 600 


in colostrum, 612 
evolution of 
convergent, 604 
and gene duplication, 594, 
609 


and specificity, 594 





function of 
in blood clotting, 595, 
800-802 


in colostrum, 612 
a,-macroglobulins, 598, 
599 


in plants, 596 
and premature activation, 
595 
and gene duplication, 594, 
609 


of Kazal family 
and acrosin inhibitors, 614 
function of, 613, 614 
and ovoinhibitor, 615 
ovomucoids as, 614, 615 
and subtilisin family, 616 
topology of, 611 
a,-macroglobulins as 
importance of, 598, 599 
mechanism of, 598 
and substrates, 598 
nomenclature of, 596, 597 
occurrence of, 593 
of pancreatic trypsin 
inhibitor family 
domains of, 612 
and Kunitz family, 610-13 
in snake venom, 612, 613 
topology of, 611 
and phagocytosis, 710 
and PIIF, 596 
in plasma 
a, antiplasmin, 620 
a,-macroglobulin, 598, 
599, 619 
@.-proteinase inhibitor, 
619, 620 
table of, 620 
reviews of, 595 
of serine proteases 
domains of, 609, 610 
and enzyme specificity, 606 
families of, 601, 605, 
610-19 
and gene duplications, 609 
and gene fusion, 610 
Kazal family of, 613-15 
kinetics of, 601, 602 
Kunitz family of, 610-13 
mechanism of, 593, 594, 
601-20 
multiple sites of, 608-10 
reactive sites of, 603-10 
specificity of, 606, 607 
as substrates, 601, 602, 604 
X-ray crystallography of, 
602-604 


of soybean trypsin inhibitor 
family, 617, 618 

of subtilisin family, 616 

target enzymes for, 596, 597 
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and wound hormone, 73 
in yeast, 72 
Proteinases 


calcium activated, 75 
complement, 68, 77, 78 
localization of 
cell-specific, 79, 80 
in chloroplasts, 81, 82 
in chromatin, 81 
lyosomal, 81, 83-86 
in mitochondria, 80, 81 


and _— proteinase, 


nna of, 85, 86 
and uptake, 83, 84 
modulation of, 
by effectors, 74, 75 
by inhibitors, 72-74 
and starvation, 69 
synthesis of, 69-72 
and oncogenic 
transformation, 71 
in processing, 78, 79 
signal peptidase of, 78, 82 
specificity of 
group specific, 65 
and phosphorylation, 67 
and regulation, 65, 66 
and spore germination, 70, 
71 


and substrate modulation, 
66, 67 
synthesis of 
and catabolite repression, 
69, 70 
and nutrition, 69 
and oncogenesis, 71 
see also Blood clotting 
Protein kinases 
catalytic subunit of 
and glycogen synthase, 827 
and muscle contraction, 
928 
cyclic AMP-dependent 
and glycogen synthase, 
826, 827, 831 
and HMG-CoA reductase, 
834, 835 
and myosin kinase, 928, 
931 
and phosphoprotein 
phosphatase, 830 
and phosphorothioates, 
906, 907 
and phosphorylase kinase, 
827, 831 
and troponin, 937 
cyclic AMP-independent 
and eIF-2, 24 
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and glycogen phosphorylase 
and adenylate cyclase, 826, 
827 
nomenclature of, 825-27 
and glycogen synthase, 
826-28 
and HMG-CoA reductase, 
834, 835 
inhibitor of, 595 
and pyruvate dehydrogenase, 
821-23 
and pyruvate kinase, 824 
regulatory subunit of, 827 
and SV40 T-antigen, 632, 
633 
see also specific kinases 
Protein synthesis 
and cross-link formation, 524 
and DNA replication, 649 
initiation factors in 
discovery of, 22 
in eukaryotes, 23 
function of, 22, 23 
regulation of 1 
and catabolite repression, 
69, 70 
by cyclic AMP, 24 
by heme, 24 
nutritional, 69 
and SOS functions, 72 
and virus infection, 71 
of selenoprotein A, 103 
Proteolysis 
of abnormal proteins, 68, 69 
of -aminolevulinate 
synthetase, 66 
of angiotensinogen, 65, 80 
of aspartate 
transcarbamylase, 
258-60 
ATP-dependent, 65, 69, 
74, 85 
of bacteriophage proteins, 
65, 66, 72, 79 
calcium dependent, 75 
of collagens, 968, 971, 972, 
1033, 1034, 1067, 
1068 
of cyclic nucleotide 
phosphodiesterase, 
501 


of cytochrome b5, 284-87, 
295 


in diabetes, 84 

of DNA polymerase, 637 

of hemoglobin, 66, 67 

of histones, 66, 67, 1128, 
1130 

of malate dehydrogenase, 
70 


multienzymes, 258-60, 262 
of myosin, 925 
of myosin kinase, 504, 930 
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of nitrate reductase, 73 

of ornithine 
aminotransferase, 66 
of phosphofructokinase, 67, 
68 

of pyruvate kinase, 67 

regulation of 


and abnormal proteins, 68, 


69 
allosteric, 66, 67, 74, 75 
ATP in, 65, 69, 74, 75, 85 


and glycosylation, 67 
by inhibitors, 72, 73, 77 
and localization, 79-83 
and lysosomes, 83-86 
and oncogenic 
transformation, 71 
and processing, 78, 79 
aa . ; 


714 
and protein synthesis, 
69-72 


role of, 64 

and specificity, 65, 66 

and spore formation, 70 

and spore germination, 70, 
711 

by tRNA, 74 


785, 787, 788, 790 
calcium in, 768, 788, 790 
factor V in, 768, 783, 784, 

789, 790 
factor X in, 768, 786-89 


and molecular —- 774, 


786 
pathway of, 768, 787 
phospholipid in, 787, 788, 
790 


and platelets, 791 
and prethrombins, 775, 
786, 788-90 
products of, 786 
regulation of, 789 
by venom enzymes, 790 
calcium binding of, 791 


protein-protein 
interaction, 67, 68, 73, 
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‘y-carboxyglutamic acid in, 
791 


domains of, 790 

and gene duplication, 779, 
781 

nomenclature of, 770 

and staphylocoagulase, 790 

structure of, 775, 778, 779, 
790 


Proton pumps 
and chemiosmotic 
hypothesis, 1080 
and coupling factor, 125, 126 
in oxidative phosphorylation 
and ATP synthesis, 1080, 
1082, 1088-90, 1096 


and ATP synthesis, 
1087-89, 1091-93 
kinetics of, 1091-93 
probes of, 1085, 1086 
and proton translocation 
and ATPsynthesis, 1080, 
1082, 1088-90, 1096 
and electrochemical 
potential, 1083, 
1087-91 
and energy transduction, 
1086, 1087 
in intramembrane circuit, 
1093-95 
kinetics of, 1090, 1091 
measurement of, 1082-87 
_ mechanism of, 1107, 1108 
probes of, 1085, 1086 
proteolipid in, 1099, 1105 
and proton channel, 1096, 
1098-1102 
transport methods in, 
1083-85 
reconstitution of 
and coupling, 1080 
F, in, 1101 
Pseudomonas 
y-glutamyl kinase of, 1011 
hydroxyproline catabolism 
in, 1038 
proline biosynthesis in 
glutamate pathway of, 
1009, 1011 
and ‘y-glutamy! kinase, 
1011 


and ‘y-glutamyl-P 
011 
and 
reductase, 1013 
Pseudomonas oxalaticus 


tryptophan repressor of, 171 
Pteridi 


reviews of, 228 
X-ray crystallography of, 229 
Putidaredoxin, 337 


Pyridoxal phosphate 
in phosphorylase a, 38, 42, 
48, 49, 57 
Pyrimidine biosynthesis 
in animals 
channeling in, 255, 266 
genes for, 253, 254, 257-62 
location of, 257 
multienzyme in, 253-55, 
258 


and oroticaciduria, 260, 
261 
and PALA, 259 
phosphoribosyl 
te in, 


pyrophospha 
255, 269-71 
regulation of, 263, 269-76 
ripple effect in, 255, 256 
multienzymes in 
and channeling, 255, 266, 
275, 276 
genes for, 253-62 
mRNA for, 259 
proteolysis of, 258-60, 262 
pyr 1-3, 254-59, 262-66 
pyr 5,6, 254-58, 260-62, 
264, 266-68 
regulation of, 269-76 
regulation of 
channeling in, 255, 266, 
275, 276 
by metabolites, 269-73 
by nucleotides, 269-71 
and oroticaciduria, 273, 
274 
by phosphoribosylpyro- 
phosphate, 269-71 
Pyrrolidine hyperpeptiduria 
and prolidase deficiency, 
1050, 1051 
Pyrroline carboxylate 
dehy: 
and hydroxyproline 
degradation, 1035, 1036 
and hyperprolinemia, 1048 
in proline degradation, 1010, 
1020, 1021 
regulation of, 1020 
Pyrroline carboxylate reductase 





in proline biosynthesis, 1010, 
1013, 1014 

purification of, 1013 

reaction catalyzed, 1013 

reductant for, 1013, 1014 


816 


as dynamic 
by phosphorylation, 821 
sites of, 821, 822 


and topography, 820 
topography of, 820 
Pyruvate kinase 
mechanism of, 884, 885, 900, 
901 
and metal-nucleotide 
complexes, 908 
phosphorylation of, 824 
proteolysis of, 67 
thermodynamics of, 897 
X-ray crystallography of, 912 
Pyruvate phosphate dikinase 
mechanism of, 891 


R 


Receptors 
B-adrenergic 
and guanine nucleotides. 
554 
ligand binding to, 536, 537 
and membrane lipids, 553 
purification of, 537 
soluble, 537 
in UNC lesion, 546 
for calcium, 490 
for factor X, 791 
for glucagon, 536, 537, 554 
for hormones 
and adenylate cyclase, 535, 
536, 541, 551 
FSH, 537, 554 
glucagon, 536, 537, 554 
hydrodynamic properties 
of, 537, 538 
MSH, 552 
soluble, 537 
TSH, 554 
for insulin 
regulation of, 477 
on platelets, 791 
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and cloned — 852-54 
in genetic analysis 
and clone identification, 
850-56 
and complementation, 851 
and plaque hybridization, 
851 
and transformation, 
854-56 
Recombination 


and adenovirus integration, 
211 
and papovavirus 
integration, 203, 206, 
207, 222 
single stranded DNA in, 210 
Regulation 
by acetylation, 816 


and cholera toxin, 545, 
556, 557 

floating receptor in, 536 

and GTPase, 555-58 

by guanosine nucleotides, 
554, 555 

and hormone receptors, 
535-38, 551, 552, 554, 
555 

model of, 556-59 

negative heterotropic 
binding in, 559 

protein factors in, 538, 
540-45, 547, 548 

in UNC lesion, 545, 546 

by ADP-ribosylation 

of adenylate cyclase, 544, 
545, 823 

classification of, 815, 816, 


82. 
and degradation, 824 
by diphtheria toxin, 823 
of histones, 824, 1126 
apolipoproteins in, 670 
attenuation in 
and attenuator site, 174-76 
discovery of, 172, 173 
in his operon, 190 
and leader mRNA, 173, 
174 
in leucine operon, 191 
and stringent response, 181 
in thr operon, 191 
and transcription 
termination, 172, 173, 
177, 178, 181-88 
and tRNA, 179-81 
in trp operon, 172-90 
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by calmodulin 
and calcium binding, 490, 
499, 500 
of calcium fluxes, 507-309 


of DNA replication, 862-64 
enzyme cascades in 


and allosteric effectors, 
816-19 

and amplification, 814, 
817, 818, 821 

and ATP flux, 820, 821 

and blood clotting, 767, 
768 

converter enzymes in, 816, 
819 

coupling of, 817 

flexibility of, 817, 819 

and glutamine synthetase, 
836-39 

and glycogen metabolism, 
825-32 


and HMG-CoA reductase, 
833-36 
as integration systems, 817 
and maximal response, 
817, 818 
monocyclic, 821-25 
and pyruvate 
dehy 
821-23 
and response time, 814, 
817, 819, 820 
reticulation of, 814, 815 
role of, 814 
sensitivity of, 817-19, 830 
and switches, 813, 814, 
816, 818 
theory of, 814, 816-21 
and topography, 820 
unidirectional, 820 
of fatty acid oxidation, 403, 
407 


of fatty acid synthesis, 410 
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of fatty acyl CoA ligase, 477 
of ferritin biosynthesis, 
384-86 
of glutamine synthetase 
adenylylation in, 836-39 
as bicyclic cascade, 836-38 
metabolites in, 838, 839 
uridylylation in, 836, 837 
of glycerolipid synthesis 
in adipocytes, 476, 477 
and coordination, 476 
lipogenic enzymes in, 477 
in liver, 477, 478 
and sorting, 476 
and topography, 479-81 
of glycerolphosphate 
acyltransferase, 477-79 
of glycogen phosphorylase 
adenylate cyclase in, 826, 
827 
nomenclature in, 825-27 
and phosphorylation, 815, 
825-27, 829-32 
protein kinase in, 825-29 
of ‘iycogen synthase 
adenylate cyclase in, 826, 
827 
nomenclature in, 825-27 
and phosphoprotein 
phosphatase, 829, 830 
and phosphorylation, 
825-29, 832 
protein kinase in, 825-29 
of HMG-CoA reductase 


by phosphorylation, 
833-35 

and reductase kinase, 834, 
835 


of ketogenesis 


and acetyl-CoA generation, 


399-402 
and acetyl-CoA use, 400, 
401 


carnitine acyltransferase in, 


402, 403, 406-409 
fatty acids in, 414-16 


and glucagon: insulin ratio, 


404-406, 

and glycogen, 407 

insulin in, 401, 402, 404, 
405 

malonyl-CoA in, 407-14 

model of, 416, 417 

site of, 399-403 

of lipoprotein lipase 

active, 681-84 

by apo CII, 670, 674, 684, 
685 


in different tissues, 675, 
680 
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fatty acid in, 682, 683 


by methylation, 816 
of muscle contraction 
actin in, 926-28, 949-53 
calcium in, 922, 925, 927, 
928, 932-34, 936, 
949-51 
calmodulin in, 928, 932 
cyclic AMP in, 928, 932 
diagram of, 925, 928 
epinephrine in, 923, 928 
forms of, 935-38 


kinetic mechanisms of, 923 


light chains in, 925 
mechanisms of, 948-53 


myosin in, 926-34, 936-48, 


952, 953 
myosin kinase in, 922 
phosphorylation in, 928, 
932 


and relaxation, 923, 924 
— in, 925, 949, 


via in, 925, .~ “naa 
of muscle relaxation, 92 
of myosin kinase 
by calmodulin, 922, 923, 
927-30 
by cyclic AMP, 931 
by phosphorylation, 922, 
928, 931 
by nucleotidylation 
class of, 815 
and glutamine synthetase, 
836-39 
of phosphatidic acid 
synthesis, 465 
of phsophatidylglycerol 
synthesis, 471 
of phosphorylase a 
AMP in, 33 
and phosphorylase kinase, 
34, 56 
and phosphorylase 
phosphatase, 34, 56 
of phosphoprotein 
phosphatase 
and glycogen synthase, 
826, 829 
multisite phosphorylation 
in, 831, 832 
and phosphorylase, 826, 
829, 830 


protein inhibitors in, 829, 


830 
of phosphorylase kinase, 827, 


831-33 


by phosphorylation 
as class, 815 


of glutamate 
deh 

of glycogen 

815, 825-32 

of glycogen synthase, 
825-32 

of HMG-CoA reductase, 
833-36 

of phosphofructokinase, 
825 

and phosphoprotein 

phosphatase, 829-32 

of pyruvate dehydrogenase, 
821-23 

of pyruvate kinase, 824 


of proline biosynthesis 


by glutamate pathway, 
1014 

and ornithine 
transaminase, 1016 


of proline 


degradation 
in animal cells, 1021, 1022 


of adenylate cyclase, 823 

ADP-ribosylation, 815, 
816, 823, 824 

and ATP flux, 820, 821 

classes of, 815, 816 


69 
allosteric, 66, 67, 74, 75 
ATP in, 65, 69, 74, 75, 85 





by inhibitors, 72, 73, 77 
and localization, 79-83 


by phosphorylation, 67 

and processing, 78, 79 

and protein-protein 
interaction, 67, 68, 73, 
14 

and protein synthesis, 
69-72 

role of, 64 

and specificity, 65, 66 

and spore formation, 70 

and spore germination, 70, 
71 

by substrate modulation, 
66-69 


by tRNA, 74 
of pyrroline carboxylate 
dehydrogenase, 1020 
repeated DNA sequences in, 
755 
of ribosome biosynthesis, 166 
of transcription 
and attenuation, 172-90 
and N-protein, 186 
termination, 172, 173, 177, 
178, 181-88 
and tryptophan operator, 
166-68 


of triacylglycerol 
degradation, 477 
of tryptophan biosynthesis 
attenuator in, 164, 166, 
172-90 
in vitro, 169 
mechanisms of, 164 
metabolic, 165, 166 
in nonenteric bacteria, 171 
promotor-operator in, 
166-72 
repressor in, 164-68 
in Shigella, 170, 171 
and stringent response, 181 
tRNA in, 179-81 
by tyrosinolation, 816 
of UMP biosynthesis 
channeling in, 255, 266, 
275, 276 
by metabolites, 263, 
269-73 
by nucleotides, 269-71 
and oroticaciduria, 273, 
274 
by phosphoribosyl 
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Renin 
precursor of, 79 
specificity of, 65 
Repeated genes 
amplification of, 742, 743 
classes of, 728 
and dosage repetition 
and amplification, 743 
and product quantities, 
728 
in rRNA genes, 729 
interrupted 
and function, 740 
for rRNA, 740-42 
and regulation, 755 
for rRNA 
amplification of, 742, 743 
clusters of, 729, 743, 747 
and dosage repetition, 729 
excess of, 730 
extrachromosomal, 729, 
741, 742, 750 
integrated, 738-40 
interrupted, 740-42 
location of, 730, 735-37, 
740 
maps of, 739 
and NO region, 730, 735, 
740, 743, 744 
numbers of, 730-34, 741, 
744 
palindromic, 741, 750 
polarity of, 738 
redundancy of, 730, 731, 
741-45 
5S, 729, 731-38, 740, 741 
745-48, 750 
5.88, 739 
spacer in, 735, 738-40, 
749, 750 
structure of, 735, 738-41 
tandem, 728, 730, 738 
transcription of, 730, 735, 
738-40 
in yeast, 851, 853, 857, 
866, 867 
and spacers 
evolution of, 750 
length of, 749, 750 
in rRNA genes, 735, 
738-40, 749, 750 
for tRNA 
clustering of, 729, 748, 749 
number of, 731-35, 748, 
749 
transcription of, 748 
in yeast, 867, 868 
and variant repetition 
in actin genes, 751, 752 
in chorion genes, 753, 754 
definition of, 728 
in globin genes, 751 
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in immunoglobulins, 752, 
753 
in yeast 
clustering of, 857, 867, 868 
for histones, 868 
and mating type, 868 
ribosomal, 851, 853, 857, 
866, 867 
tRNA, 867, 868 
Reticulocytes 
iron of, 370, 371 
receptors of, 371 
Retroviruses 
endogenous, 216 
integrated genome of 
and DNA replication, 219 
efficiency of, 218, 219 
and expression, 219, 220 
as obligatory intermediate, 
214 
organization of, 218, 219 
and provirus, 215-20 
sites of, 217, 218 
structure of, 216, 217 
and terminal redundancy, 
215 
and transformation, 205 
pathogenesis by, 216 
replication of 
and integration, 214, 215, 
218 
mechanism of, 214, 215 
and provirus, 215, 216 
Reverse transcriptase 
in retrovirus replication, 214, 
215 
RNA primer for, 425 
Rhizobium leguminosarum 
tryptophan repressor of, 171 
Rhodopseudomonas capsulata 
coupling factor from, 117 
Rhodopseudomonas gelatinosa 
HiPIP of 
EPR spectrum of, 143, 145 
iron-sulfur cluster of, 143, 
145, 151 
reduction potential of, 156 
Rhodospirillum rubrum 
ATPase of, 116 
ferredoxin of, 155 
Ribonuclease H 
in primer excision, 645 
Ribonucleases 
mechanism of, 890, 892, 901 
and vanadium ions, 901 
Ribonucleoside diphosphate 
reductase 
and glycine reductase, 100 
Ribosomal RNA 
genes for 
amplification of, 742, 743 
clones of, 851, 853, 866 
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clusters of, 729, 743, 747, 


741, 742, 750 

integrated, 738-40 

interrupted, 740-42 

linkage of, 728 

location of, 730, 735-37, 
740 


maps of, 739 

and NO region, 730, 735, 
740, 743, 744 

numbers of, 730-34, 741, 
744 


palindromic, 741, 750 

polarity of, 738 

redundancy of, 730, 731, 
741-45 

5S, 729, 731-38, 740, 741, 
745-48, 750 

5.88, 739 

spacer in, 735, 738-40, 
749, 750, 866 

structure of, 735, 738-41 

tandemly repeated, 728, 
730, 738 

transcription of, 729, 730, 
735, 738-41 

in yeast, 851, 853, 857, 
866, 867 

5S 


genes for, 729, 731-38, 
740, 741, 745-48, 750 

in oogenesis, 746 

and RNA polymerase III, 
745 

transcription unit of, 745, 
757 

transcription of 

and processing, 730, 735, 
738, 741 

and spacer, 739, 

termination of, 739 

units of, 729, 738, 740 


Ribosomes 


biosynthesis of, 166 

and initiation factors 
binding of, 23 
discovery of, 22, 23 

proteinase of, 82 
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and DNA replication, 436, 
437 
in eukaryotes, 645 
initiation by 
and DNA priming, 425, 
443 
and rifampicin, 437, 443 
mechanism of, 892 
and metal-nucleotide 
complexes, 908, 909 
polymerase III 


and 5S RNA transcription, 


745 
and tRNA transcription, 
748 


in primer synthesis, 436, 437, 
645 


rifampicin effect, 437 
in transcription 
and attenuation, 172, 173 
in vitro, 169 
and promoter structure, 
166-72 
and rho protein, 182 
termination of, 172, 173, 
177, 178, 181-84 
of tryptophan operon, 166, 
167, 169-72 
and tryptophan repressor, 


phosphorylase, 20 


Rubredoxin 


nomenclature of, 141 


Saccharomyces cerevisiae 


complex III of, 308 
DNA replication in, 445 
see also Yeast 


Salmonella typhimurium 


histidine biosynthesis in, 
190 
leucine operon of, 191 
proline degradation in, 1021 
pyrroline carboxylate 
reductase in, 1013 
biosynthesis in 
attenuator in, 172-78, 188 
promoter-operator in, 
166-68 


regulation of, 164-69 
repressor in, 164, 165 


and fertility, 107, 108 


in glycine reductase, 99-103 


in nicotinic acid hydroxylase, 


107 
as radioactive tracer, 93 
as selenocysteine, 98, 101, 
102 


and sulfur, 93 
and white muscle disease, 


107 
Selenocysteine 


in formate dehydrogenase, 98 


formation of, 102, 103 
and glutathione peroxidase, 
102, 104, 105 


in glycine reductase, 101, 102 


Sendai virus 
and cell fusion, 536 


ine proteases 
families of, 601, 610-20 
inhibitors of 


and enzyme specificity, 606 


families of, 601, 610-20 

Kazal family of, 611, 
613-15 

kinetics of, 601, 602 

Kunitz family of, 610-13 

mechanism of, 593, 594, 
601-20 

multiple sites of, 608-10 

in plasma, 619, 620 

reactive sites of, 603-10 


as substrates, 601, 602, 604 


subtilisin family of, 616 
see also Blood clotting 
Serine hyd: 
mechanism of, 234-36 
in protein complex, 243 
reactions catalyzed, 234 
stereospecificity of, 236 
Serotransferrin, 359 
Serratia marcescens 
tryptophan operon of 
attenuation in, 188-90 
sequences in, 169, 170 





Sarcoplasmic reticulum 
ATPase of 


8, Serum protein 
as protease inhibitor, 600 


and trp leader, 174, 185 
Rifampicin 


and attenuation, 172, 179 
and DNA replication, 437, 


off rate of, 895 
phosphoenzyme of, 880 
calcium transport in, 509 


Shigella dysenteriae 


tryptophan operon of 
attenuation in, 188 


443 Selenium 


and promoter function, 
170, 171 
sequences in, 170 


RNA polymerases 
ADP-ribosylation of, 823 


and cell culture media, 108 
deficiency of, 106, 107 





617, 718 
inactivation of, 608 
mechanism of, 604-606, 617 
and a,M-protei 
es, 598 
reactive site of, 603, 605, 607 
X-ray crystallography of, 
602, 604 
Spectrin 
and transglutaminase, 525 
Spleen necrosis virus 
cytopathic effect of, 217, 218 
integrated genome of, 217, 
218 
Staphylocoagulase 
and prothrombin activation, 
790 
Staphylococcal nuclease 
mechanism of, 890 
Stearyl-CoA desaturase 
reconstitution of 
cytochrome bS of, 286 
and orientation, 287 
Streptococcus faecalis 
dihydrofolate reductase of, 
230, 231 
ribothymidine formation in, 
239 
Streptokinase 
and plasminogen activation, 
66, 68, 73, 77, 786, 800 
Streptolydigin 
effect of, 179 
Stringent response 
and tryptophan biosynthesis, 
181 
Subtilisin 
inhibitor of, 596, 602, 605, 
608, 609, 613, 616, 618 
and soybean trypsin 
inhibitor, 604 
Subtilisin inhibitor 
of chelonianin, 613 
family of, 616 
multiheaded, 608, 609 
nomenclature of, 596 
reactive site of, 605, 618 
X-ray crystallography of, 
602-604 
Succinate-ubiquinone reductase 
and complex II, 309 
Succinic thiokinase 
and phosphorylating enzyme, 
17 
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Succinyl-CoA synthetase 
mechanism of, 886 
Superoxide 
assay of, 699 
dismutation of, 698, 699, 701 
in macrophages, 711 
and NADPH-oxidase, 705, 
106 


nature of, 698, 716 
nonenzymatic formation of, 
705 


and singlet oxygen, 701 
and tumor cell killing, 697, 
712 
Superoxide dismutase 
action of, 699 
anti-inflammatory effect of, 
719 
and hydroxyl radical 
formation, 700, 702, 703 
SV40 virus 
and collagen synthesis, 988, 
989 
DNA replication i in 


in, 638, 639 

and histone segregation, 
651, 653 

initiation of, 643-46 


and late gene transcription, 
99 


mechanism of, 628 

and nonpermissive cells, 
199 

and nucleosome 
arrangement, 633, 
655, 656 

Okazaki fragments in, 
640-46 

origin of, 623, 633 

primer excision in, 645 

reconstitution of, 636, 639 

and replicon merger, 648 


RNA priming of, 426, 445, 
643-46 


separation in, 649 
T-antigen in, 632, 633 
termination of, 649 
integrated genome of 
characterization of, 
200-203 
chromosomal association 
of, 201 
and DI genomes, 208 
excision of, 208, 209 
mapping of, 201 
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peers op 
and replication cycle, 199, 


as model, 198, 199 
and pathogenesis, 199 
and T-antigen, 199 


i: 


T-antigen 
of papovaviruses, 199, 200, 


205, 206 
as protein kinase, 632, 633 
of SV40, 632, 633 
Telomycin 
hydroxyproline in, 1045 
Tentoxin 
and photophosphorylation, 
122, 123 
Testudin 
domains of, 615 
multiheadedness of, 609 
topology of, 611 
Tetrahydrobiopterin 
as cofactor 
and flavoproteins, 245 
in hydroxylations, 245-48 
mechanism of, 245-47 
structure of, 228-30 
and neurotransmitter 
formation, 227 
Tetrahymena 
rRNA genes in 
amplification of, 743 
extrachromosomal, 729, 
741, 742, 750 
interrupted, 741, 742 
number of, 732, 741 
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5S, 748 Transferrins 


transcription of, 738, 741 

Thiamine pyrophosphate 

and cocarboxylase, 8 
Thioredoxin 

phosphorylated, 880 
Threonine dehydratase 

cloned gene of, 852 
Thrombin 

A chain of, 775, 777, 778, 

780 


and antithrombin III, 620, 
801 
B chain of, 775-77, 780 
and factor V, 783, 784, 789, 
790 
factor X in, 786-89 
formation of 
accessory factors in, 767 
pathway of, 787 
by venom enzymes, 790 
and heparin, 801 
and hirudin, 601 
model of, 781 
and platelets, 791 
structure of, 775, 776 
and transglutaminase 
activity, 521, 526, 778 
see also Prothrombin 
Thromboplastin 
and blood coagulation, 770 
Thymidine kinase 
of herpes virus, 214 
Thymidylate synthetase 
mechanism of, 236-38 
reaction catalyzed, 236 
stereospecificity of, 237, 239 
Thyroid stimulating hormone 
receptor for, 554 
Transcription 
termination of 
defective, 183, 184 
enhancement of, 184-86 
and N-protein, 186, 187 
and rho mutations, 181, 
182 
and RNA secondary 


structure, 176-78, 186 


sequences in, 177, 178, 
186, 191, 192 

and trp attenuator, 172, 
173, 177, 178, 181, 
182 


in tryptophan operon, 172, 
173, 177, 178, 181-92 


tryptophan operon 


and attenuation, 172, 173, 


181 

and promoter sequences, 
166-71 

and rho mutations, 181, 
182 


anion binding by, 359, 
366-68 
carbohydrate of, 360, 361 
evolution of, 360 
function of 
as carrier, 370 
and Fletcher-Huehns 
hypothesis, 371-73 
and infection, 373 
and receptor binding, 371 
and reticulocytes, 370, 371 
sites of, 371-73 
iron binding of 
affinity of, 362, 363 
and bicarbonate binding, 
362, 366, 367 
from chelates, 368, 369 
and EPR spectroscopy, 
363, 365, 366 
and function, 371-73 
ligands of, 368 
and release, 369, 370 
sites of, 362-64 
and iron solubility, 358, 359 
lactoferrin 
in bile, 373 
carbohydrate of, 361 
and lactotransferrin, 359 
structure of, 362 
nomenclature of, 359 
ovotransferrin 
affinity of, 362, 363 
binding site of, 364 
nomenclature of, 359 
in serum 
binding sites of, 363-68, 
372 
clearance of, 361 
as glycoprotein, 360, 361 
as iron acceptor, 373 
and serotransferrin, 359 
structure of, 362 
shape of, 360 
structure of 
domains in, 364 
in X-ray crystallography, 
362 


Transfer RNA 


genes for 
clones of, 851, 853, 867, 
868 


clustering of, 729, 748, 
749, 868 
intervening sequences in, 
851, 853, 868 
number of, 731-35, 748, 
749 
precursors of, 748 
and proteinases, 74 
tryptophanyl 
hypermodification of, 180 
in regulation, 179-81 


by factor 13, 522, 523 
and internalization, 526 
and cross-link formation 


substrates for, 523 
importance of 
and epidermal structure, 
525 
in fibrin cross-linking 524 
in seminal plasma clotting, 
524 
and internalization, 526 
isocyanate effect, 523 
nomenclature of, 519-21 
and polyamines 
in amniotic fluid, 528 
and bleomycin, 523 
and function, 526 
reactions catalyzed, 518, 
526, 527 
and seminal plasma 
clotting, 528 
as substrates, 518, 526-28 
properties of 
activator of, 522 
molecular forms, 520, 522 
table, 520 
reactions catalyzed, 517, 518, 
526, 527 
reviews of, 519 
self-modification of, 521 
sterospecificity of, 523 
substrates for, 523 
and thrombin treatment, 521 
as tools, 529 
and trypsin treatment, 521, 
522 


varieties of 
and distribution, 519, 520 
and in ization, 526 
and nomenclature, 519-21 
table of, 520 
and trypsin treatment, 521, 
522 


Transport 


of cholesterol, 672 
of fatty acids 
mechanism of, 676 





regulation of, 679 
of triglycerides 
in man, 670 
regulation of, 679 
Triosephosphate isomerase 
off rate of, 893 
Tropomyosin 
actin interaction of 
diagram of, 925 
and leiotonin, 935, 936 
and relaxation, 949-52 
and troponin, 934-38 
and muscle contraction 
as allosteric system, 923, 
924, 951 
and ATPase, 927, 934, 935 
and calcium ion, 922, 935, 
936, 949-51 
diagram of, 925 
model of, 949, 950 
phosphorylation, 937, 938 
and relaxation, 923, 
949-52 
sequence of, 926 
troponin interaction of 
and actin-myosin 
interaction, 926 
diagram of, 925 
and leiotonin, 935, 936 
and relaxation, 949 
Troponin 
C, 493, 495, 497, 498, 504, 
505, 507, 927, 934-36 
calcium binding of 
and ATPase, 927 
sites of, 934 
and calmodulin, 927, 936 
I, 934, 936, 937 
and muscle contraction 
as allosteric system, 923, 
924, 951 
and ATPase, 927, 934, 935 
and calcium ion, 922, 935, 
949-52 
diagram of, 925 
model of, 949, 950 
phosphorylation of, 937, 
938 


regulation of, 934-38 
and relaxation, 923, 949 
T, 934, 936, 937 
tropomyosin interaction of 
and actin-myosin 
interaction, 926 
diagram of, 925 
and leiotonin, 935, 936 
and relaxation, 949 
Troponin C 
calcium binding of, 927, 934, 
935 


and calmodulin, 493, 495, 
927, 936 
and myosin kinase, 504 
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nomenclature of, 934 
and phosphorylase kinase, 
507 


proteolysis of, 498 
sequence of, 495, 497 
and tubulin disassembly, 505 
Troponin C-like protein 
see Calmodulin 
Trypsin 
inhibitors of 
of Bowman-Birk family, 
616, 617 
of Kunitz family, 610-13 
mechanism of, 602, 603 
and nomenclature, 597 
reactive site of, 603-605 
and target enzymes, 596, 
597 
and trypsin specificity, 606, 
607 


Tryptophan biosynthesis 
regulation of 
attenuator in, 164, 166, 
172-90 
mechanisms of, 164 
metabolic, 165, 166 
in nonenteric bacteria, 171 
and promoter-operator, 
166-72 
repressor in, 164-68 
reviews of, 164 
and stringent response, 181 
and transcription 
termination, 172, 173, 
177, 178, 181-83 
tRNA in, 179-81 
Tryptophan hydroxylase 
mechanism of, 245 
Tryptophan operon 
attenuation in 
discovery of, 172, 173 
and leader, 173-75, 178, 
182, 183, 185, 187 
and leader fusions, 182, 
183 
mechanism of, 173-76, 
187, 188 
and mutations, 179-82 
and N-protein, 186, 187 
and rho mutations, 181, 
182 
and rifampicin, 172, 179 
and RNA secondary 
structure, 176-78, 
186, 187 
and transcription 
termination, 172, 173, 
177, 178, 181-92 
and tRNA, 179-81 
in trp operon, 172-90 
and trp terminator, 191 
and tryptophan levels, 178 


and tryptophanyl-tRNA 
synthetase, 172, 179 
leader in 
and attenuation, 178, 185, 


demonstration of, 183 
fusions of, 182, 183 
mRNA of, 173-75 
tryptophan in, 174, 176, 
185 
mRNA of 
and attenuation, 173-81 
and leader, 173-75 
structure of, 
176-78 
promoter-operator of 
and attenuation, 172 
conservation of, 168-72 
mutations in, 167, 168 


and aroH regulation, 165, 
168 

attenuator in, 164, 166, 
172-90 


P' 
termination, 172, 173, 
177, 178, 181-92 
structure of 
attenuator of, 173-76 
conservation of, 168-72 
leader of, 173 
promoter-operator of, 
166-72 
review of, 164 
Tryptophan pyrrolase 
proteolysis of, 66 
Tryptophan repressor 
action of, 164, 165 
DNA binding of 
site of, 166, 167 
and transcription, 165 
gene for, 165 
Tryptophan synthetase 
cloned gene of, 852 
Tryptophanyl-tRNA synthetase 
and regulation, 172, 179 
Tubulin 
and calmodulin, 505, 506 
characterization of 566 
and cyclic AMP 
phosphodiesterase, 582 
depolymerization of, 585, 587 
isolation of 
and assembly-enhancing 
proteins, 574 
and cyclic protein, 567 
and kinase activity, 582 
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rings, 
elongation in, 585, 586 
equilibria in, 569-72 
and exchange, 586 
glycerol in, 573, 574 
and GTP, 569, 579-82 
and GTPase, 579-82, 586 
initiation of, 584, 585 
kinetics of, 586 
and magnesium ion, 572 
and MAP, 574, 576-79, 


medium for, 570, 571 
monitoring of, 568 
as nucleated 
polymerization, 569, 
573, 576, 584 

and phosphorylation, 582 

polycations in, 577, 584 

requirements for, 571 

rings in, 584, 585 

sheets in, 585, 586 

tau factor in, 574-78 

termination of, 586, 587 

and turbidity, 568 

and tyrosylation, 583 

and vinblastine, 583, 584 
modification of 

and cyclic AMP, 582 

phosphorylation, 582 

sulfhydryl groups of, 583 
polymerization of, 75, 583 
rings of, 570, 584 
tyrosylation of, 583 


ycin 
and glycosylation, 361 
: r f 
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and complex III, 292-307 
composition of, 295 
comformation of, 296, 297 
function of, 302, 303 
gene for, 296 
isolation of, 293-97 
redox potential of, 301 
Ubiquinol-nitrate reductase 
cytochrome 5-556 of 
and electron transfer, 
288-90 
and formate 
dehydrogenase, 289 
function of, 289 
induction of, 289 
isolation of, 288 
orientation of, 289, 290 
as transmembrane electron 
pathway, 283, 288-90 
UDP-glucose 
pyrophosphorylase 
stereochemistry of, 892, 902, 
903 


UMP biosynthesis 

aspartate transcarbamylase in 
activity of, 263, 264 
gene for, 254, 256 
location of, 257 
as multienzyme, 254-59 
and PALA, 259 
proteolysis of, 258-60 
purification of, 258, 259 
in rudimentary mutant, 

258 
carbamyl phosphate 
synthetase in 
activity of, 262-64 
gene for, 254, 256 
location of, 257 
as multienzyme, 254-59 
purification of, 258, 259 
in regulation, 270-72 
in rudimentary mutant, 
258 

dihydroorotase in 
activity of, 263-65 
gene for, 254, 256 


multienzymes in 
and channeling, 255, 266, 
275, 276 
diagram, 257 
genes for, 253-62 
location of, 257 
mRNA for, 259 
proteolysis of, 258-60, 262 
pyr 1-3, 254-59, 262-66 
pyr 5,6, 254-58, 260-62, 
264, 266-68 
orotate 


in 

activity of, 264, 266-68 
ing by, 266 

gene for, 255, 256 

inhibition of, 268 

location of, 257 

as multienzyme, 255-57, 

260-62 


in oroticaciduria, 260, 261, 
273 


in regulation, 272 
orotidylate decarboxylase in 
activity of, 264, 266-68 

channeling by, 266 

gene for, 255, 256 

inhibition of, 268 

location of, 257 

as multienzyme, 255-57, 
260-62 


in oroticaciduria, 260, 261, 


regulation of 

channeling in, 255, 266, 
275, 276 

by metabolites, 269-73 

by nucleotides, 269-71 

and oroticaciduria, 273, 
274 

by phosphoribosylpyro- 
phosphate, 269-71 


Uracil-DNA glycosylase 


and DNA repair, 447 
and pseudo-Okazaki 
fragments, 447 


location of, 257 Vv 

as multienzyme, 254-59 

purification of, 258, 259 a 

in rudimentary mutant, DNA polymerase of, 636 
U ; DNA synthesis in, 636-38, 


649 
Ubiquinol-cytochrome c helix-destablizing proteins of, 
reductase 


637, 638 
and complex III Valyl-tRNA synthetase 
aggregation of, 298 


mechanism of, 909 
isolation of, 297-99 Very low density lipoproteins 


proteolysis of, 66 
Tyrosine hydroxylase 
mechanism of, 245 


activity of, 264, 266 
defective, 260 

gene for, 254, 256 
location of, 254, 256, 


subunits of, 298-300 257 


topology of, 300, 301 
cytochrome 6 of 
biogenesis of, 307-309 


genes for 
and enzymes, 253, 256-62 
and multienzyme, 253-68 


apo B in, 671, 672 

apo C in, 670, 671, 675, 676 
delipidation of, 671 
formation of, 669 





and formate 
dehydrogenase, 291, 
292 


and fumarate reductase, 
290, 291 
function of, 290, 291 
formate dehydrogenase of, 
291, 292 
fumarate reductase of, 290, 
291 
Vinblastine 
and re hage cytotoxicity, 
and tubulin polymerization, 
583, 584 
Vitamin K 
and blood clotting, 76 


and factor VIII, 795, 796 


WwW 


White muscle disease, 107 
Wound hormone 
and proteinase inhibitor, 73 


X 


Xanthine dehydrogenase 
and selenium, 106, 107 
and xanthine oxidase, 107 
Xanthine oxidase 
and hydroxyl radical 
formation, 700 
and iron mobilization, 382 
and xanthine dehydrogenase, 
107 


Xenopus 
rRNA genes of 
amplification of, 742, 743 
location of, 737 
map of, 739 
numbers of, 730, 734 
5S, 745, 746, 750 
spacers in, 739, 750 
transcription of, 738 
splicing enzymes of, 748 
tRNA genes of, 749 
vitellogenin genes in, 753 
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of ferredoxin, 140 
of ferritin, 374, 375 
of — peroxidase, 


of ea 912 
of HiPIP, 140 
of kinases, 912 
of phosphorylase a 
and active site, 45, 46, 57, 
58 
and crystal forms, 44-46 
and electron microscopy, 
43, 44 
and pyridoxal phosphate 
site, 48, 49, 57 
of phosphorylase b, 44, 49 
of protease-inhibitor 
complexes 
and inhibition, 603, 604 
of pancreatic trypsin 
inhibitor, 602-604 
reactive site in, 604, 605 
of soybean trypsin 
inhibitor 602 602-604 
of subtilisin inhibitor, 
602-604 
of pterins, 229 
of thrombin, 781 
of transferrin, 362 


¥ 


Yeast 
chromosomes of 

CYC I gene of, 865 

and DNA size, 858, 859 

gene classes in, 864-69 

and gene clustering, 850, 
857, 065, 867 

per haploid genome, 848, 
857 


and higher cells, 846 

histones of, 859 

and linkage maps, 848-50, 
865 


and mitochondrial DNA, 
857, 858 

and nucleosomes, 859, 860 

repeated genes of, 864, 
866-69 

replication of, 860-64 

and ribosomal DNA, 857, 
866, 867 

single copy genes of, 865, 
866 


structural components of, 
859 
structure of, 858-60 
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tRNA genes of, 851, 853, 
7, 868 


of 2um DNA, 851, 853, 
855, 856, 871 

expression of, 851-53 

identification of, 850-56 


of 24m DNA, 870, 871 

initiation of, 060-63, 871 

Okazaki fragments in, 642, 
862 


origin of, 856, 860-62 
and rDNA genes, 867 
and segregation, 864 
extrachromosomal genes of 
2pm plasmid, 846, 851, 
857, 858, 869-71 
and recombinant DNA, 
855 
genetic analysis in 
and cloned genes, 850-54 
and gene clustering, 850, 
865, 867 
and life cycle, 847 
and linkage maps, 848-50, 
865 


with recombinant DNA, 


replication of, 870, 871 

sequences of, 870 
proline biosynthesis in 
genetic loci in, 1008, 1009 
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glutamate pathway of, 
1008 


proteinases of 
inhibitors of, 72 
and spore formation, 70 
synthesis of, 69, 70 
pyrimidine biosynthesis in 
genes for, 256 
and multienzyme, 254, 
256 
repeated genes of 
clustering of, 857, 867, 868 
for histones, 868 
and mating type, 868 


ribosomal, 851, 853, 857, 
866, 867 
tRNA, 867, 868 
rRNA genes in 
location of, 736, 740 
repetition of, 731, 740 
5S, 740, 745 
spacers in, 750 
transcription of, 735, 738, 
740 
sporulation of, 847, 848 
transformation of 
analysis of, 854 
frequency of, 855, 856 


and gene integration, 854, 
855 


and rDNA, 867 
by recombinant plasmid, 
854 


tRNA genes in 
intervening sequences in, 
748, 851, 853, 868 
number of, 867 
organization of, 740, 868 


Zz 


Z protein, 478 





